NAVAL  POSTGRADUATE  SCHOOL 
MONTEREY,  CALIFORNIA    93940 

NPS-57C072121A 


NAVAL  POSTGRADUATE  SCHOOL 

Monterey,  California 


APPLICATION 

OF  HOLOGRAPHIC  INTERFEROMETRY 

TO 

DENSITY  FIELD  DETERMINATION 

IN 

TRANSONIC  CORNER  FLOW 

by 

D.  J.  Collins 

/ 

and 

R.  A.  Kosakoski 

December  1972 


Approved  for  public  release;  distribution  unlimited 


FEDDOCS 

D  208.14/2:NPS-57CO72121A 


J  0  2,  /<//A' 

1 


DUDLEY  KNOX  LIBRARY 
NAVAL  POSTGRADUATE  SCH< 
MONTEREY  CA  93943-5101 


NAVAL  POSTGRADUATE   SCHOOL 
Monterey,    California  939^0 

Rear  Admiral  A.    S.   Goodfellow  M.   U.    Clauser 

Superintendent  Provost 

ABSTRACT 

The  successful  application  of  holographic  inter ferometry  to  the  study 
of  density  fields  around  opaque  bodies  in  wind  tunnel  experiments  has  been 
reported  in  the  literature.   The  present  report  extends  this  technique  to 
the  study  of  the  asymmetric  flow  fields  encountered  near  the  wing- fuselage 
junction  of  an  aerodynamic  model  in  the  transonic  flow  regime.   Finite  fringe 
interferometry  has  been  used  to  investigate  the  three-dimensional  density 
field  about  a  partially  transparent  wing-body  structure.   The  resulting 
asymmetric  density  field  and  shock  wave  structure  are  shown  to  be  an  accurate 
representation  of  the  phenomena  encountered  in  aerodynamic  corner  flow. 
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INTRODUCTION 

This  is  a  report  on  holographic  investigations  directed  towards 
the  determination  of  three-dimensional  density  fields  in  transonic  corner 
flows.   The  report  consists  essentially  of  Appendix  I,   which  includes 
the  thesis  of  LT  R.  A.  Kosakoski  on  holographic  investigations  of  transonic 
corner  flow.   This  investigation  is  the  first  to  use  transparent  models  in 
holographic  inter ferometry. 

A  paper  based  on  this  thesis,  "Application  of  Holographic  Interferometry 
to  Density  Field  Determination  in  Transonic  Corner  Flow, "  by  R.  A.  Kosakoski 
and  D.  J.  Collins  (No.  73-156)  has  been  presented  at  the  AIAA  11th  Aerospace 
Sciences  Meeting  in  Washington,  D.  C.   The  paper  is  now  under  consideration 
for  publication  in  the  AIAA  Journal. 

The  integral  inversion  method  used  in  the  thesis  and  paper  has  now  been 
essentially  superseded  by  a  more  efficient  method  based  on  Fourier  Transforms, 
This  latter  method  is  the  subject  of  another  report. 

Further  work  on  investigation  into  the  application  of  fiber  obptics 
in  holographic  interferometry  is  continuing.   This  study  also  involves  the 
consideration  of  flow  with  limited  fields  of  view. 
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ABSTRACT 

The  successful  application  of  holographic  interferometry  to  the 
study  of  density  fields  around  opaque  bodies  in  wind  tunnel  experiments 
has  been  reported  in  the  literature.      The  present  report  extends  this 
technique  to  the  study  of  the  three-dimensional  asymmetric  flow  fields 
encountered  near  the  wing-fuselage  junction  of  an  aerodynamic  model 
in  the  transonic  flow  regime.      Finite  fringe  interferometry  has  been 
used  to  obtain  fringe  information  about  a  partially  transparent  wing- 
body  structure.     A  FORTRAN  computer  program  was  utilized  to  invert 
the  fringe  information  and  produce  a  plot  of  the  density  field  around 
the  model.      The  resulting  asymmetric  density  field  and  shock  wave 
structure  are  shown  to  be  an  accurate  representation  of  the  phenomena 
encountered  in  aerodynamic  corner  flow. 
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I.     INTRODUCTION 

The  field  of  flow  measurement  has  been  revolutionized  in  recent 
years  with  the  perfection  of  holography  and  holographic  interferometry 
techniques.     High  power  Q-switched  and  dye-switched  lasers  and 
sophisticated  double-pulsing  trigger  mechanisms  provide  exposure 
times  on  the  order  of  twenty  nanoseconds,    thereby  "freezing"  the  flow 
during  the  hologram  production  process.      The  precision  optical  quality 
components  and  measurement  techniques  of  Mach-Zehnder  inter- 
ferometry have  given  way  to  the  much  less  restrictive  requirements  of 
holographic  interferometry  which  provide  high  quality  interferograms 
in  three  dimensions. 

Techniques  for  the  application  of  holography  to  interferometry 
have  been  reported  by  Heflinger,    et  al.    [l],    and  by  Brooks  [2].     In  the 
determination  of  the  density  field  around  a  free  jet  in  the  supersonic 
regime,    Matulka  [3,  4]  expressed  the  fringe  data  in  a  series  of  ortho- 
gonal polynomials  and  transformed  them  to  polynomials   representing 
density  using  an  inversion  technique  reported  in  [5,  6],      The  method 
was  extended  by  Jagota  [7,  8]  to  the  determination  of  the  three- 
dimensional  density  field  around  a  ten-degree  half  angle  cone  in  a 
supersonic  wind  tunnel.      The  ability  to  produce  readable  holograms 
in  wind  tunnel  studies  using  transparent  phase  objects  was  verified 
by  Heyer  [9].     In  the  present  report  the  aforementioned  techniques 


have  been  combined  to  study  the  three-dimensional  density  field  near 
the  wing-fuselage  junction  of  an  aerodynamic  model  in  transonic  flow. 
The  experiment  was  conducted  at  the  Naval  Ship  Research  and  Develop- 
ment Center,    Carderock,    Maryland  in  an  eighteen  inch  transonic  blow- 
down  wind  tunnel  at  a  Mach  number  of  0.  937,   using  a  semi-transparent 
model  of  original  design. 

Since  reasonably  small  variations  in  density  were  anticipated,    a 
finite  fringe  technique  was  used  in  obtaining  the  interferograms .      The 
horizontal  finite  fringe  field  was  produced  by  a  vertical  translation  of 
a  diffusing  glass  in  the  scene  beam  a  distance  of  0.  003  inches  between 
the  two  exposures  of  the  holographic  plate.      Fringe  data  obtained  from 
the  interferograms  were  reduced  to  density  information  using  a  mod- 
ified form  of  the  inversion  computer  program  used  in  [7].     A  self- 
testing  procedure  incorporated  in  the  program  verified  the  resulting 
density  data  as  an  accurate  representation  of  the  actual  flow  around 
the  model. 


II.   EXPERIMENTAL  APPARATUS 

A.  THE  WIND  TUNNEL 

The  investigation  was   conducted  in  the  Naval  Ship  Research  and 
Development  Center  blowdown  supersonic  wind  tunnel.      Transonic 
flow  conditions  were  produced  through  incorporation  of  slotted  upper 
and  lower  tunnel  walls.      The  tunnel  is  a  nominal  eighteen  inch  blow- 
down-to-vacuum  facility  with  a  test  section  fourteen  inches  by  eighteen 
inches  in  cross -section  and  twenty-nine  inches  in  length  with  the  slotted 
surfaces  installed.     Optical  quality  windows  twenty-two  inches  in 
diameter  in  the  side  walls  provided  complete  viewing  of  the  flow  in 
the  test  section  as  the  model  was   rolled  through  180  degrees  for  holo- 
gram production.     A  functional  schematic  of  the  wind  tunnel  is  shown 
in  Figure   1. 

B.  THE  MACH  NUMBER  AND  PRESSURE  MEASUREMENT 
PROCEDURE 

The  Mach  number  at  the  test  section  is  determined  as  a  function 

of  total  and  static  pressure  measurements  and  is  maintained  by 

carefully  controlled  butterfly  valve  settings.      Total  pressure  is 

determined  by  recording  atmospheric  pressure  prior  to  tunnel 

operation  and  accounting  for  the  pressure  loss  between  the  plenum 

and  the  test  section  during  operation.     Static  pressure  is  measured 

directly  at  a  central  wall  port  in  the  test  section.     Data  recordings 


were  made  on  a  Beckman  Instruments   Company  210  Digital  Recorder, 
shown  in  Figure  2,    and  were  read  out  on  line  via  a  Franklin  Strip  Tape 
Printer. 

C.   THE  HOLOGRAPHIC  ARRANGEMENT 

The  holographic  arrangement  is  illustrated  in  Figure  3  and  shown 
in  photographs  included  as   Figures  4,    5,    6,    and  7.      Two  large  wooden 
tables  were  constructed  and  linked  together  with  two-by-four  beams 
under  the  tunnel  to  form  the  experimental  platform.      Thick  rubber 
pads  were  attached  to  the  table  legs  to  dampen  possible  floor  vibrations 
The  bulk  of  the  platform  provided  sufficient  stability  and  vibration 
damping  for  the  experiment.      The  monochromatic  light  source  used 
was  a  KORAD  K-l  pulsed  ruby  laser  operating  at  a  wavelength  of 
6943  Angstroms,    together  with  a  Pockels  cell  Q-switching  device. 
The  resultant  effective  exposure  time  was  approximately  twenty  nano- 
seconds,   eliminating  the  problems  due  to  possible  model  vibration 
during  hologram  exposure.     To  maintain  the  laser  head  and  output 
etalon  at  a  constant  temperature  of  27.  0  degrees   Centigrade,    a 
LAUDA  constant  temperature  circulator  Model  K2R  was  used. 

The  reference  beam  was  directed  under  the  wind  tunnel  by  four 
front  surface  mirrors,    and  the  beam  size  was  manipulated  by  means 
of  lenses  (Figure  3).      The  scene  beam  was   routed  through  the  test 
section  to  intersect  the  reference  beam  on  the  holographic  plate  at 
an  angle  of  approximately  fifty  degrees.     A  diffuse  glass,    mounted  on 


a  precision  X-Y  translation  table  in  the  scene  beam,    was  used  to 
produce  light  field  holograms.     Alignment  of  the  Q- switched  laser  and 
system  optics  was  accomplished  using  a  continuous  wave,    low-power 
helium-neon  laser.     Reference  grids  were  mounted  accurately  on  the 
outer  surfaces  of  the  tunnel  windows  using  a  survey's  transit.     Details 
of  the  model  mounting  and  reference  grids  are  shown  in  Figure  7.      To 
enable  hologram  production  during  daylight  hours,    the  entire  tunnel 
room  was  blacked  out  using  drop  curtains  and  light  shields. 

D.      THE  WIND  TUNNEL  MODEL 

The  aerodynamic  model  used  is  shown  in  Figures  8,    9,    and   10. 
The  metal  portions  of  the  model  were  stainless  steel.      The  greater 
part  of  the  modified  double  wedge  platform  wing  was  constructed  of 
optical  lucite,    as  was  the  portion  of  the  fuselage  at  the  wing  root. 
Detailed  model  dimensions  are  shown  in  Figure   11.     The  choice  of 
aerodynamic  design  provided  good  flow  characteristics  and  a  relatively 
stable  lambda-type  shock  wave  on  the  wing;  the  largely  transparent 
construction  facilitated  hologram  production  through  180  degrees  of 
view. 

The  model  was  rotated  about  its  sting  mount  in  the  wind  tunnel 
from  the  zero  degree  position,    wings  level,    to  the  180  degree  position, 
wings  level  inverted.     Alignment  for  the  desired  rotation  angle  was 
accomplished  by  manually  aligning  prescribed  lines  on  the  sting  mount 
collar  with  a  scribed  mark  on  the  sting  support. 


III.     ANALYTICAL  EVALUATION  OF  THE  DENSITY  FIELD 

A.      THE  BASIC  EQUATION  OF  INTERFEROMETRY 

Interferograms  are  created  when  two  originally  coherent  light 
beams  are  superimposed  and  projected  on  a  viewing  screen.      The  two 
rays  will  reinforce  or  annul  each  other,    depending  on  their  relative 
phase  difference  at  the  screen.      This  phase  difference  is  directly  a 
function  of  the  optical  pathlengths  traversed  by  the  two  waves. 
Consider  a  coherent  beam  which  is  split  and  then  recombined  on  a 
viewing  screen.     A  difference  in  optical  pathlengths  of  the  two  com- 
ponent beams  may  be  achieved  by  causing  the  beams  to  traverse 
through  different  media  prior  to  recombination,    with  their  physical 
pathlengths  maintained  equal.     Each  component  beam  will  travel  at  a 
speed  c    /n  where  cn  is  the  speed  of  light  in  a  vacuum  and  n  is  the 
index  of  refraction  of  the  medium  traversed.     The  difference  in  optical 
pathlength  is  then  given  by 

L  =  L  (n2  -  nx)  =  cQAt  (1) 

where  At    is  the  time  difference  of  travel  in  the  two  media.     If  the 
optical  pathlength  is  changed  by  an  amount  N?v    ,    where  A  is  the 
wavelength  of  the  light  source  and  N  is  an  integer,    then  the  order  of 
interference  changes  by  an  amount  N.     In  other  words,    a  shift  of  N 
fringes  occurs  in  the  interference  pattern.      The  fringe  shift  may  be 
expressed  as 
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g  =  L/A  (2) 

where  g  =    fringe  shift 

A  =    light  source  wavelength 

L  =     change  in  optical  pathlength 

Substituting  equation  (1)  into  equation  (2)  yields 

g  =    L    (n     -  n,)  (3) 

A 
The  index  of  refraction  for  a  given  medium  is  a  function  of 

density.     In  the  case  of  gases,    since  the  speed  of  light  is  very  nearly 

the  same  as  in  a  vacuum,    the  index  of  refraction  is  well  represented 

by  the  first  two  terms  of  a  Taylor  series  expansion  [10]: 

n  =  1  +  £-£-  (4) 

where  j3   =     dimensionless  constant  related  to  the  Gladstone-Dale 

constant  by  K  =  Y 1% 
Q    =      reference  density  at  0      C,    760  mm.    Hg. 
The  value  of  f>  for  air  at  P\  -  5893  Angstroms  (deep  red  light)  is 
0.  000292;  variation  with  wavelength  is  very  small. 

For  a  fixed  difference  in  the  index  of  refraction  between  the  two 
component  beams  the  fringe  shift  relation  becomes: 

g      =      £     L   ( P2  -  &  ^  (5) 

For  variable  density  in  the  test  section,    the  net  change  in  optical 
pathlength  is  the  integrated  effect  along  the  beam  path,    or 

e    (h      \        fL 

(6) 


*& 


Jo  Jo 
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where:  Q  =       fo      £o  (7) 

f(x,y,  z    )  =     P(x>y>zc)  _   1  (8) 

zc  =  plane  of  constant  z 

ds  =  incremental  distance  along  beam  path 
Equation  (6)  is  the  basic  integral  equation  for  the  unknown  density. 
With  known  fringe  shift  values  from  an  interferogram,    the  equation  is 
inverted  to  obtain  the  density  along  a  beam  path. 

B.      THE  INTEGRAL  INVERSION 

The  integral  inversion  procedure  utilized  in  this  investigation 
was  first  reported  by  C.    D.    Maldonado,    et  al  [5,  6].     It  was  used 
subsequently  by  R.    D.    Matulka  [3]  and  R.    C.    Jagota  [7]  to  determine 
the  density  variation  in  an  asymmetric  free  jet  and  about  a  cone  at 
angle  of  attack  in  supersonic  flow,    respectively.      The  procedure 
involves  the  representation  of  the  function  f(x,  y,  z    )  of  Equation  (6) 
in  a  complete  set  of  orthogonal  functions,    with  the  expansion  coeffi- 
cients evaluated  by  use  of  the  orthogonality  condition  between  the 
functions  f  and  g  of  Equation  (6).     The  set  of  functions  used  is  ortho- 
gonal over  the  entire  (x,  y)  plane  for  every  z     and  remains  an  ortho- 

c 

gonal  set  under  a  rotation  of  the  coordinate  system.      The  coordinate 
system  used  for  the  inversion  is  shown  in  Figure   12.     It  consists  of 
(a)  a  set  of  fixed  coordinates  x,  y  and  (b)  a  set  of  moving  coordinates 
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x',y'  in  which  the  fringe  number  function  is  defined  and  which  rotates 
with  respect  to  x,  y  as  the  viewing  angle  through  the  test  section  is 
varied. 

In  operator  form,    Equation  (6)  can  be  represented  as 

g(  E   ,y',z    )  =  Tf(x,y,  z    )  (9) 

and  f  is  evaluated  by  inversely  transforming  the  equation  to  obtain 

f(x,y,zc)  =T  ~g(   §    .y'.*c)  (10) 

This  inversion  is  achieved  by  utilizing  a  pair  of  orthogonal  polynomials 
U  ,  OK-  —  (  o^x,  <?cy)  and  H rn-)_2k^  ^  Y ')  wnich  are  related  by  the  trans  - 
form  relationship 

T[U2k(«*,*y)e*  *  ]  =  Q^iF-^-Hmt2KH0      «"» 

where  H      ,-,,  (  OCy1)  are  Hermite  polynomials  of  order  m+2k.      The 
unknown  function  f(x,  y,  z    )  is  expanded  in  a  set  of  functions  U      +2k— 
as 

(12) 


+CMU^(-^))e 


where    £      =  %  for  m  =  0,  £       =1  for  m  =  1,    2,    3,    .    .    .  ,    and 

m    '*-  m 

C      ,?,  _      are  the  unknown  coefficients  of  the  expansion,      CX  is  an 
arbitrary  scale  factor  which  may  be  considered  the  reciprocal  of  a 
non-dimensionalizing  coefficient. 
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Utilizing  the  transform  relation  of  Equation  (11),    Equation  (6) 
becomes 


CO  QO 


3(§.y:^=n:^[k!(-k)!2^^]^ 


m=o    k-o 


C  J^e""5  +CwzT(K)ecm51  WwJet)  e 


-^y'Z 


(13) 


Equation  (13)  is   subject  to  the  orthogonality  condition 


-TT 


-CO 


£ff3/2-  \  n  i  -,rvH-2k?n-f2i 


oc 


_(m+zk)l(n+zx)|Z  '     I'    Srm  C&i+z^u) 


(14) 


where    <$    is  the  Kronecker  delta  function.    The  solution  of  Equation 
(14)  applied  to  Equation  (13)  yields  the  series  coefficients 

If   CD 


±(T\ 


OZiu  (°o  - 


ot 


WHlk,^)      2Tr3/2 


kl{rr\+k)\ 


(ryu  2.J0 ! 


+  crru 


i^K^e  <M§    d5) 


-TT-CD 


With  the  substitution  of  the  coefficients  of  Equation  (15),    Equation  (7) 
becomes 


f(x,y,^c)  = 


CO  ,    oo 


OC 


^m 


Ck!Cm+k)[  ]X/2     -^^y2) 


m=o    -K=0  v 


(16) 


r  /^z00 


Re  I  f  S^^f^y^y'^  *lL>*Ay) 


*Ke 


U-TT-OO 


+m 


The  functions  U     4.7k--      are  defined  as 


ILSfcwV-  eiW-SS^f e^  [>«¥)    ■» 


Tr(m+k^ 


1  __^ 

where   0  =  tan      (y/x)  -  (Tt /2)  and  L,        are  the  associated  Laguerre 
polynomials 
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t  m 
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(m+tO! 


k(^^Y)  =  ^Ck.5M(rr,+5M3! 


S--0 


(-l)(o^xz  +  oczy2 


Insertion  of  Equation  (17)  into  Equation  (16)  yields 


m=o  K=o 


(rn+2k)l 


X 

where 


R      (o^  cos  (inert +  f)   mK)sm(m0) 


e 


-(*V+o<2y2) 


rrr  ,00 


-IT  -co 


(18) 


(19) 


BiniW=J  J  SfeYi^^H^Hrrvi^YOdv'cfg  (20) 


-TT  -Co 

Equations  (19),    (20),    and  (21)  are  the  basic  equations  used  to  obtain 
the  density  distribution  from  the  experimentally  determined  fringe 
variations  in  a  completely  asymmetric  flow  field. 


C.      THE  NUMERICAL  PROCEDURE 

Because  the  function  g(  P    ,    y',    z    )  is  an  experimentally  deter- 
mined quantity  the  unknown  coefficients  Bm+2km(  °i~  ^  anc*  ^m+^k     ^  °*~' 
in  the  series  representation  of  f (x,  y,  z    )  in  Equation  (19)  cannot  be 
calculated  analytically.     It  is  therefore  necessary  to  evaluate  the 
double  integrals  of  Equations   (20)  and  (21)  numerically.      This  is 
accomplished  by  noting  in  Figure   12  and  Equation  (8)  that  there  is  an 
area  outside  which  the  density  is  invariant,    namely  outside  the  test 
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section  where  the  known  density  is     y  „.     Since  the  function  f(x,  y,  z    ) 
=  0  outside  this  circular  domain,    the  limits  of  integration  of  +  oo  and 
-  oo  in  Equations   (20)  and  (21)  can  be  replaced  by  finite  values.      The 
fringe  distribution  is  then  approximated  by  small  increments  over  the 
test  domain,    resulting  in  the  representation  of  the  B  and  D  coefficients 
as  double  series: 

O^=&M^Ax0>^b^J  H^Hdx      (22) 


and 


Using  the  derivative  formula  for  Hermite  polynomials,    Equations  (22) 

and  (23)  can  be  manipulated  to  yield  workable  series  expressions: 

1-1   J^ 

ft  m  W=s U_.        i_l  VV qfe.+AE^Xc+AXiA 
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1-1    J-l 
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g(?o^§j,xL+AXc) 


L--0       j  =  0 


(25) 


Since  it  is  impossible  to  sum  over  an  infinite  number  of  terms, 
Equation  (19)  is  necessarily  expressed  as  the  sum  of  a  finite  series: 
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It  has  been  demonstrated  that  judicious  selection  of  the  parameters 
A£     ,     Ax,     K,    M,    and  CXl    yields  density  distributions  with  very 
good  accuracy  [3,    6]. 
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IV.     EXPERIMENTAL  PROCEDURE 

A.      LABORATORY  TECHNIQUES 

In  order  to  visualize  the  general  flow  patterns  and  localize  shock 
or  expansion  waves  about  the  model  a  series  of  standard  Schlieren 
photographs  were  taken  at  varying  flow  Mach  numbers.      Pictures  were 
produced  for  roll  angles  of  0°,    45    ,   and  90     at  Mach  numbers  from 
0.925  to  1.  10.     A  representative  series  of  Schlieren  photographs  is 
shown  in  Figures   13,    14,    and  15.     Analysis  of  the  Schlieren  photo- 
graphs dictated  a  flow  Mach  number  of  0.  937  for  the  experimental 
study;  this  Mach  number  yielded  uniform  upstream  flow  conditions  and 
located  the' lambda -type  shock  wave  ideally  near  the  center  of  the  lucite 
section  of  the  model  wing. 

The  coherence  length  of  the  pulsed  ruby  laser  was  approximately 
ten  centimeters  for  the  output  power  utilized.      This   reduced  the  nor- 
mally critical  requirement  for  pathlength  equality  in  the  scene  and 
reference  beams  that  must  be  fulfilled  in  the  classical  Mach-Zehnder 
interferometric  approach.      Consequently,    a  length  of  string  proved  to 
be  a  sufficiently  accurate  measuring  device  to  maintain  the  two  beam 
pathlengths  within  the  coherence  length  of  the  laser,    a  requirement 
for  interferogram  production.     To  compensate  for  the  fact  that  the 
scene  beam  traversed  approximately  five  inches  of  glass  tunnel  walls 
and  lucite  grids  which  the  reference  beam  did  not,    the  scene  beam 


was  adjusted  to  be  some  2.5  inches  shorter  than  the  reference  beam. 
Reference  beam  pathlength  was  maintained  at  approximately  138  inches 
throughout  the  experiment. 

Holograms  produced  using  the  basic  holographic  setup  shown  in 
Figure  3      exhibited  clear,   well-defined  fringe  patterns  in  nearly  every 
instance.     In  deciding  on  the  final  arrangement,    several  techniques 
were  tested  to  improve  upon  fringe  pattern  definition.     Horizontal, 
vertical  and  diagonal  translations  of  the  diffuser  plate  in  the  scene 
beam  were  considered,    varying  from  0.  001  inches  to  0.  005  inches. 
A  vertical  translation  of  0.003  inches  yielded  clear  horizontal  fringes 
that  were  quite  easily  analyzed.      The  transverse  mode  selector  aperture 
was  varied  from  1.  0  mm.    to  3.  0  mm.    in  increments  of  0.  5  mm;  best 
lighting  of  the  model  resulted  with  use  of  a  2.5  mm.    aperture.      The 
temperature  of  the  cooling  water  circulated  through  the  laser  head 

and  etalon  was  varied  from  26.  0    C.   to  28.  0    C.    in  increments  of 

o  o 

0.2    C.  ,    with  27.0    C.    providing  the  best  fringe  definition.      Finally, 

a  variety  of  beam  splitters  and  lenses  were  tested  prior  to  final 
selection  of  the  best  available  optics  arrangement  for  the  experiment. 
A  2:1  reference  to  scene  beam  strength  ratio  was  found  to  yield  very 
good  holograms. 

Two  double  exposure  holograms  were  taken  for  each  model  view- 
ing angle.     The  first,    labeled  a  double-static  exposure,    consisted  of 
two  exposures  in  a  no-flow  condition  with  a  0.  003  inch  vertical 
translation  of  the  diffuser  plate  between  exposures.      The  fringe 
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patterns  in  this  hologram  provided  a  measure  of  the  effect  of  tunnel 
wall  glass,    grid  plexiglass  and  model  lucite  on  the  subsequent  double 
exposure.     The  second,    or  static-dynamic,    exposure  consisted  of  a 
no-flow  exposure,    a  0.  003  inch  diffuser  translation,    and  finally  an 
exposure  at  flow  Mach  number  0.  937.     The  fringe  deviations  recorded 
in  the  region  behind  the  lucite  portion  of  the  model  by  the  double- 
static  hologram  were  measured  and  subtracted  from  the  fringe  shifts 
measured  in  the  corresponding  static -dynamic  hologram. 

Holograms  were  produced  on  Agfa-Gaevert  8E75  holographic 
plates,    4  inches  by  5  inches  in  size.     As   recommended  by  Collier, 
et  al.    [ll]  the  development  process  included: 

1.  Five  minutes  in  Kodak  D-19  developer 

2.  Thirty  seconds  in  a  flowing  water  bath 

3.  Five  minutes  in  standard  rapid  fixer 

4.  Thirty  seconds  in  a  flowing  water  bath 

5.  One  and  one -half  minutes  in  Kodak  Hypo  Clearing  agent 

6.  Five  minutes  in  a  flowing  water  bath 

7.  Five  minutes  in  methanol  bath 

8.  One  minute  in  a  flowing  water  bath 

9.  Drying 

B.      PHOTOGRAPHIC  TECHNIQUES 

Normal  reconstructions  of  the  original  scene  were  made  by 
illuminating  the  holograms  with  a  seven  milliwatt  continuous  wave 
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helium-neon  laser  beam  at  a  wavelength  of  6328  Angstroms.      There 
was  some  slight  distortion  in  the  reconstructed  scene  because  of  the 
difference  in  wavelengths  of  the  original  scene  beam  and  the  reconstruc 
tion  beam;  however,    the  effect  was  almost  totally  negated  by  shrinkage 
of  the  holographic  plate  emulsion  during  the  development  process. 

A  common  technique  of  image  reconstruction  was  employed, 
utilizing  a  conjugate  reference  beam  to  reilluminate  the  exposed 
hologram,    as  shown  in  Figure  16.      The  resulting  scene  was   recorded 
on  photographic  film.     Individual  points  on  the  photograph  are  produced 
by  a  series  of  non-parallel  rays  originating  from  various  source  points 
on  the  diffuser  plate  in  the  scene  beam.     Using  a  re  illuminating  beam 
of  small  diameter  has  the  effect  of  a  small  aperture  at  the  focal  point 
of  the  imaging  lens,    filtering  out  all  but  a  set  of  nearly  parallel  rays, 
as  shown  in  Figure  17.      The  real  images  produced  in  this  manner  have 
a  large  depth  of  field,    permitting  simultaneous  projection  on  the  film 
of  front  and  rear  grids,    the  model  and  the  fringe  patterns.      The  imag- 
ing lens  was  focused  as  near  to  the  plane  of  the  fringes  as  possible, 
producing  photographs  at  various  planes  of  constant  z    . 

C.      DATA  REDUCTION 

Photographic  interferograms  were  obtained  using  the  arrangement 
shown  in  Figure   16,    with  the  camera  viewing  screen  in  the  position  of 
the  real  image.      The  line  of  sight  in  the  plane  desired  was  achieved 
by  translating  and  elevating  the  hologram  until  common  points  on  the 
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front  and  rear  grids  were  aligned.      The  Graphic  View  camera,    with 
the  wide  angle  lens  aperture  set  fully  open  at  f7.  8,    was  adjusted  to 
yield  the  best  focus  on  the  fringe  plane.      Exposure  times  of  from  1/5 
to  3/4  seconds  were  used  to  produce  workable  interferogram  photo- 
graphs on  Polaroid  Type  55  P/N  film. 

Fringe  shift  analysis  was  accomplished  on  8  inch  by  10  inch 
enlargements  of  the  4  inch  by  5  inch  film  used  to  record  the  images. 
The  enlargements  were  placed  face  down  on  a  light  table,    and  the 
fringes,    model  contours  and  shock  wave  were  traced  on  the  back 
surface  at  the  desired  cross -sectional  plane.      Fringe  shift  values 
were  recorded  by  measuring  the  distance  between  (1)  the  intersection 
of  the  hypothetically  undeviated  fringe  and  the  cross -sectional  plane 
and  (2)  the  intersection  of  the  deviated  fringe  with  the  same  plane. 
Fringe  shifts  so  obtained  were  corroborated  by  placing  the  negative 
in  a  photographic  enlarger  and  tracing  the  lines  of  interest  directly 
onto  graph  paper. 

The  known  model  fuselage  diameter  of  1.  1  inches  was  compared 
with  that  measured  in  each  individual  photograph  to  yield  magnification 
factors  relating  projected  dimensions  to  actual  dimensions.     These 
factors  were  then  used  as  corrections  to  the  fringe  shift  measurements 
A  grid  reference  point  located  on  the  cross-sectional  plane  of  interest 
served  as  the  datum  for  all  fringe  shift  measurements.     A  base  point 
was  located  at  the  intersection  of  the  cross -sectional  plane  of  interest 
and  the  body  longitudinal  axis.      Fringe  shift  measurements  were 
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corrected  using  this  base  point  as  the  new  datum  so  that  the  inversion 
circle  was  properly  centered  on  the  body  axis.      The  radius  of  the 
inversion  circle  was  selected  to  be  nearly  equal  to  the  semi-span  of 
the  wing.      Fringe  shift  measurements  were  converted  to  fringe 
numbers  using  the  average  free  stream  spacing,    while  fringe  locations 
were  nondimensionalized  using  the  inversion  circle  diameter.      From 
the  data  so  obtained,    the  radial  variation  of  fringe  number  was  plotted 
for  each  viewing  angle.      Fringe  numbers  at  201  equidistant  points,    as 
required  for  input  into  Mode  3  of  the  computer  program,    HOLOFER, 
were  recorded  from  the  resulting  curves.      Further  details  concerning 
this  inversion  computer  program  are  outlined  in  Appendix  B.     A  typical 
reduction  of  an  interferogram  to  obtain  the  radial  variation  of  fringe 
number  at  a  particular  cross-sectional  plane  is  detailed  in  Appendix  A. 
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V.     EXPERIMENTAL  RESULTS  AND  DISCUSSION 

A  pair  of  double  exposure  holograms  was  taken  of  the  model  at 
11/4  degree  intervals  through  a   180  degree  field  of  view.      Experimental 
data  from  the  wind  tunnel  runs  are  recorded  in  Table  I.     Initial  result- 
ing density  patterns  indicated  relatively  smooth  contours  across 
adjacent  intervals;  the  interval  was  therefore  doubled  to  22/2.  degrees  to 
simplify  and  speed  the  analysis.      Fringe  data  were  first  inserted  into 
the  inversion  computer  program  along  nine  lines  of  sight  in  the   180 
degree  field  of  view.     A  numerical  comparison  of  views  from  0  degrees 
to  90  degrees  and  from  90  degrees  to  180  degrees  verified  to  within 
0.  20  percent  the  assumption  of  a  single  plane  of  symmetry  in  the 
experiment.     The  fringe  data  input  was  then  reduced  to  five  lines  of 
sight  in  a  90  degree  field  of  view,   as  shown  in  Figure   18.      The  result- 
ing output  was  an  inverted  density  field  along  nine  radial  lines  span- 
ning a   180  degree  field  of  view,    with  a  mirror  image  on  the  opposite 
side  of  the  plane  of  symmetry,   as  shown  in  Figure  19. 

The  static-dynamic  photographic  interferogram  for  the  0  degree 
view,   along  with  its  corresponding  double- static  interferogram,    is 
shown  in  Figure  20.     The  diffraction  effects  caused  by  the  presence 
of  the  lucite  portions  of  the  model  are  clearly  visible  in  the  double - 
static  exposure,   where  the  free  stream  fringe  lines  are  bent  and 
displaced  toward  the  model  axis.      This  displacement  was  measured 
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and  subtracted  from  subsequent  measurements  made  on  the  static- 
dynamic  exposure,    as  outlined  in  Section  IV.  A.      Photographic  inter- 
ferograms  of  the  remainder  of  the  static -dynamic  exposures  are  shown 
in  Figures  21  through  24.      Clearly  visible  and  reduceable  in  nearly  all 
views  were  (1)  the  region  of  uniform  subsonic  flow,    commonly  called 
the  free  stream  condition,    (2)  the  transition  from  local  subsonic  to 
local  supersonic  flow,    and  (3)  the  lambda-type  shock  wave  on  the  model 
wing.      These  characteristics  are  shown  in  schematic  representation 
in  Figure  25. 

Contour  plots  of  the  density  function,    as  expressed  in  Equation  (8) 
of  Section  III.  A.  ,    for  successive  z-planes  of  analysis  are  shown  in 
Figures  26  and  27.     The  cross-sectional  plane  of  analysis  for  the 
plot  of  Figure  26   was  located  at  186.  75  mm.    from  the  model  nose 
along  the  longitudinal  axis.      For  Figure  27,    the  plane  of  interest  was 
195.25  mm.    from  the  model  nose.     It  is  apparent  from  both  contour 
plots  that  the  model  went  to  a  very  small  angle  of  attack  under  the 
loading  forces  produced  during  tunnel  operation;  this  is  evidenced  by 
the  compression  of  the  contour  lines  above  the  model  and  the  corres- 
ponding expansion  of  the  contours  below  the  model.     Measurements 
made  from  photographic  interferograms  confirm  this  angle  of  attack 
to  be,   at  most,    0.05  degrees.      The  closed  contours  above  and  adjacent 
to  the  wing  surface  in  both  figures  may  very  well  be  the  result  of  a 
vortex  originating  at  the  intersection  of  the  wing  leading  edge  and  the 
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fuselage  on  either  side  of  the  model  and  traveling  aft  and  outward 
over  the  wing  surface. 

A  comprehensive  quantitative  analysis  of  the  shock  wave  structure 
was  not  undertaken,   with  the  exception  of  estimating  the  strength  of 
the  shock  by  comparison  of  fringe  line  separation  immediately  ahead  of 
and  aft  of  the  shock  wave.      Fringe  line  separation  measurements  on 
either  side  of  the  shock  wave  were  converted  first  to  density  informa- 
tion and  thence  to  pressure  information,    disregarding  compressibility 
effects.     An  approximate  strength  value  of  0.207  was  computed  using 
the  accepted  definition  of  (p?-  p   )/pi«     This  corresponds  to  a  local 
Mach  number  of  1.  08  in  the  supersonic  region  just  ahead  of  the  shock 
wave.     Qualitative  shock  wave  analysis  resulted  in  the  construction  of 
a  three-dimensional  structural  representation  as  shown  in  Figure  28, 
using  input  information  from  several  interferogram  viewing  angles. 
While  location  of  the  leading  and  trailing  edges  of  the  lambda-type 
shock  wave  was  very  accurate,    interior  structure  was  largely  indefin- 
able due  to  "smearing"  and  blurring  of  the  fringes  transiting  the  shock 
wave  itself. 

As  a  preliminary  step  to  possible  future  studies  in  this  field, 
photographic  interferograms  were  made  from  holograms  produced 
with  the  aerodynamic  model  set  at  small  angles  of  attack.     Orienta- 
tions included  angles  of  attack  of  five  and  ten  degrees,    with  roll 
angles  varying  from  zero  to  ninety  degrees.     Although  the  holograms 
themselves  were  of  very  good  quality,    the  photographic  reproductions 
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were  relatively  poor  due  to  the  fact  that  an  inferior  photographic 
arrangement  had  to  be  used.      They  were  therefore  omitted  from  this 
report.     It  was  inferred  from  the  holograms,    however,    that  a  complete 
study  at  angle  of  attack  using  the  basic  procedures  followed  in  the 
present  study  would  be  both  totally  feasible  and  rewardingly  fruitful. 
The  original  character  of  the  experimental  data  prevented  com- 
parison with  published  results.     Qualitative  studies  of  transonic 
phenomena  are  widely  available,    and  the  general  characteristics  of 
the  resulting  density  field  and  shock  wave  structure  serve  to  bear 
out  the  schematics  based  on  theoretical  and  mathematical  models. 
Moreover,    the  self-testing  mode  of  the  inversion  computer  program, 
HOLOFER,    verified  the  consistency  and  reproductibility  of  the  result- 
ing density  distributions  to  within  2.0  percent  through  proper  choice 
of  the  input  parameters,    primarily  the  slope-matching  parameter   oC  . 
The  errors  encountered  in  the  final  results  are  due  primarily  to 
errors  in  the  fringe  data  input  to  the  inversion  program.      The 
intrinsic  presence  of  laser  speckle,    the  extended  pathlengths  of  the 
scene  and  reference  beams  and  the  unavoidable  beam  scattering  and 
diffraction  within  the  lucite  model  sections,    created  difficulty  in 
obtaining  precisely  the  slope  of  the  fringe  lines  behind  the  lucite 
sections.     Fringe  spacing  measurements  in  the  free  stream  flow  were 
conservatively  judged  accurate  to  within  0.  5  mm.     This  assumption 
was  quite  reasonable  since  all  measurements  were  effected  with  a 
scale  graduated  at  half  millimeter  intervals.     This  figure  of  0.  5  mm.  , 
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combined  with  the  mean  free  stream  fringe  spacing  of  5.  197  mm.    for 
all  interferograms,    indicated  measurement  accuracy  to  within  one 
tenth  (0.  1)  of  a  fringe.      The  mean  systematic  error  of  the  free  stream 
spacing  in  each  view  was  computed  to  be  a  maximum  of  3.  9  percent. 
Associated  with  this  systematic  error  was  a  random  error  of  2.  1  per- 
cent in  the  measurement  of  fringe  shifts  in  each  view  to  a  conservative 
accuracy  of  0.  5  mm.     The  resulting  error  for  each  viewing  angle  was 
therefore  a  maximum  of  6.  0  percent,    found  by  merely  adding  the  two 
types  of  error  for  each  view.     The  minimum  error  limit  was  found  by 
considering  the  error  resulting  from  the  reproduction  of  the  same 
interferogram  view  five  separate  times.     Statistically,    with  6.0  per- 
cent error  in  each  view,    the  composite  error  for  the  repeated  view  is 
2.6  percent.     As  five  different  views,    or  lines  of  sight,   were  used  for 
the  data  between  zero  and  ninety  degrees,    the  final  total  error  in  the 
analysis  was  therefore  in  the  interval  between  2.  6  percent  and  6.  0 
percent.     To  insure  contour  clarity  and  guard  against  overlapping, 
the  maximum  error  figure  of  6.  0  percent  was  used  in  construction  of 
the  plots  shown  in  Figures  26  and  27.     In  general,    the  rather  large 
fringe  shifts  led  to  a  very  low  mean  fringe  sensitivity  value  of  0.  1259. 
This  coefficient  indicated  a  resulting  density  function  (Equation  (8)) 
inaccuracy  of  less  than  1.5  percent  for  a  fringe  shift  measurement 
misreading  of  0.  5  mm. 

Physical  limitations  of  beam  diameter  and  hologram  plate  area 
dictated  the  choice  of  an  inversion  circle  diameter  somewhat  smaller 
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than  the  full  data  circle  normally  used  in  the  finite  fringe  procedure. 
This,    in  effect,    introduced  an  inconsistency  in  reference  density  into 
the  analysis  since  the  density  on  the  selected  circle  and  immediately 
outside  it  was  not  the  calculated     O^,   ;  the  density  function  was  there- 
fore not  zero  outside  the  actual  inversion  region.      To  alleviate  this 
inconsistency,    a  new,   updated  reference  density  was  computed  for 
each  cross -sectional  plane  of  analysis  by  averaging  the  density  values 
on  the  selected  circle  from  the  first  inversion  process.      The  actual 
reference  densities  used  were       O    =   1.777  mg/cc  for  the   186.75  mm. 
plane  and        P  =  1.642    mg/cc  for  the   195.25  mm.   plane.      This  pro- 
cedure was  justified  since  all  density  values  between  the  selected 
circle  and  the  full  data  circle  were  constant  to  within  approximately 
fifteen  percent.      The  updated  reference  densities  were  then  used  to 
produce  the  final  output  density  field.      The  net  effect  was  a  scaled, 
uniform  shift  toward  density  function  values  slightly  lower  than  those 
computed  on  the  basis  of  the  original  reference  density. 
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VI.     CONCLUSIONS 

The  finite  fringe  procedure  for  the  production  of  holographic 
interferograms  has  been  applied  successfully  to  the  determination  of 
the  three-dimensional  density  distribution  of  the  flow  near  the  wing- 
fuselage  junction  of  a  partially  transparent  aerodynamic  model  in  the 
transonic  regime.     Density  contours  accurate  to  within  six  percent 
enabled  a  thorough  analysis  of  the  flow  field  to  be  conducted,    high- 
lighting flow  characteristics  and  the  presence  of  the  shock  wave. 
Subsequent  studies  of  similar  models  at  angle  of  attack  have  been 
shown  to  be  entirely  feasible.     Procedures  used  in  the  experiment 
also  exhibit  promise  for  the  direct  analysis  of  duct  and  inlet  flows  as 
well  as  comprehensive  study  of  shock  wave  structure. 

The  inversion  computer  program,    HOLOFER,    was  found  to  be 
adequate  in  handling  a  general  asymmetric  flow  field  analysis.     How- 
ever,   it  was  considered  quite  cumbersome  and  difficult  to  modify  for 
various  experimental  situations.     Subsequent  analysts  will  find  the 
procedures  advocated  by  Sweeney  and  Vest  [12]  for  the  recording  and 
analyzing  of  interferograms  of  considerable  interest.     In  addition,    the 
efforts  of  Van  Houton  [13],   who  utilized  the  method  proposed  by 
Junginger  and  van  Haeringen  [14],    may  prove  valuable  in  reducing 
computer  time  significantly. 
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FIGURE  2.     BECKMAN  210  DATA  RECORDING  SYSTEM 
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FIGURE  8.     AERODYNAMIC  TEST  MODEL;     0    DEG.    ROLL  ANGLE 
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FIGURE  9.     AERODYNAMIC  TEST  MODEL;  45  DEG.    ROLL  ANGLE 
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FIGURE  10.     AERODYNAMIC  TEST  MODEL;  90  DEG.   ROLL  ANGLE 
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INVERSION    REGION 
BOUNDARY 


FIGURE    12.    CO-ORDINATE    SYSTEM    USED   FOR    INVERSION 
OF    FRINGE   NUMBER    TO    DENSITY 
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FIGURE  13.     SCHLIEREN  PHOTOGRAPH;     0    DEG.    ROLL  ANGLE, 

0.  967  MACH  NUMBER 
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FIGURE  14. 


SCHLIEREN  PHOTOGRAPH;     45  DEG. 
0.  967  MACH  NUMBER 


ROLL  ANGLE, 
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FIGURE  15.     SCHLIEREN  PHOTOGRAPH;  90  DEG.    ROLL  ANGLE, 

0.  967  MACH  NUMBER 
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FILM  PLANE 


TEST   SECTION     REAL    IMAGE 


HOLOGRAM     ^  yo 


FIGURE    16.     LENSLESS   PHOTOGRAPHIC   TECHNIQUE   USING    A 

CONJUGATE  REFERENCE    BEAM    OF    SMALL   DIAMETER 
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DOUBLE-STATIC 
INTERFEROGRAM 


STATIC-DYNAMIC 
INTERFEROGRAM 


FIGURE  20.     PHOTOGRAPHIC  IN TERFERO GRAMS 
FOR  0  DEG.    VIEWING  ANGLE 
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FIGURE  21.     STATIC-DYNAMIC  INTERFEROGRAM 
FOR  22V2.DEG.    VIEWING  ANGLE 
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FIGURE  22.     STATIC-DYNAMIC  INTERFEROGRAM 
FOR  45  DEC    VIEWING  ANGLE 
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FIGURE  23.     STATIC-DYNAMIC  INTERFEROGRAM 
FOR  67V2.DEG.    VIEWING  ANGLE 
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FIGURE  24.     STATIC-DYNAMIC  INTERFEROGRAM 
FOR  90  DEC    VIEWING  ANGLE 
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SHOCK  KNEE 


UPPER 
CANOPY 


6.9  mm 


WING  SURFACE 


FIGURE  28.     THREE  DIMENSIONAL  SCHEMATIC  OF  SHOCK 
WAVE  STRUCTURE;   CONSTRUCTED  USING  SEVERAL 
INTERFEROGRAM  VIEWS 
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MEASURED    FRINGE     SHIFTS 
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APPENDIX  A 


REDUCTION  OF  AN  INTERFEROGRAM 
TO  OBTAIN  FRINGE  SHIFT  DATA 


The  reduction  of  data  for  a  cross-sectional  plane  of  interest 
involved  a  complete  analysis  of  both  doubly  exposed  holograms,    and 
their  corresponding  interferograms,    for  each  viewing  angle. 

For  each  view,    or  line  of  sight,    the  double -static  exposure  was 
first  placed  face  down  on  a  light  table.     The  average  fringe  spacing 
was  recorded  on  the  back  by  measuring  the  perpendicular  distance 
between  two  sufficiently  separated  fringe  lines  in  the  free  stream  and 
dividing  by  the  number  of  spacings  in  between.      The  method  is  portray, 
ed  in  Figure  29.     Of  primary  importance  was  the  measurement  of  the 
uniform  shift  of  fringe  lines  due  to  the  beam  diffractive  quality  of  the 
lucite  sections  of  the  model;  this  was  taken  to  be  the  average  distance 
between  hypothetically  unaltered  fringe  lines  and  the  corresponding 
shifted  fringes  at  their  intersection  with  the  z-plane. 

The  static-dynamic  exposure  was  then  placed  face  down  on  the 
light  table  and  the  fringe  and  model  contours  traced  on  the  back,    as 
shown  in  Figure  30.     Again,    the  average  free  stream  fringe  line 
spacing  was  measured  and  checked  against  the  value  from  the  double- 
static  exposure.     A  reference  point,    or  datum,   was   selected  at  the 
intersection  of  a  well-defined  horizontal  grid  line  and  the  z-plane 
of  interest.      Fringe  shifts  were  computed  in  the  following  manner: 
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1.  The  distance  from  datum  to  a  hypothetically  undeviated  fringe 
line  at  its  intersection  with  the  z-plane  was  measured  in 
millimeters. 

2.  The  distance  from  datum  to  the  actual  deviated,    or  shifted, 
fringe  at  its  intersection  with  the  z-plane  was  measured  in 
millimeters.      Measured  shifts  should  be  made  perpendicular 
to  the  fringe  direction.      The  present  procedure  is  convenient 
and  only  introduces  an  error  of  about  1%  in  the  overall  level 
of  the  density  field. 

3.  The  raw  fringe  shift  distance  was  then  the  distance  in  1.    above 
minus  the  distance  in  2. 

4.  To  correct  for  diffraction  error,    the  uniform  shift  measured  in 
the  double-static  exposure  was  then  subtracted  from  the 
distance  in  3. 

Fringe  numbers  were  calculated  by  dividing  the  shift  for  each  fringe 
by  the  average  free  stream  spacing  for  the  exposure.     Magnification 
factors  were  computed  for  each  exposure  by  comparing  photographically 
recorded  model  diameter  with  actual  model  diameter. 

Since  the  datum  location  varied  slightly  from  exposure  to  exposure, 
it  was  necessary  to  reference  all  measurements  to  a  central  point  for 
each  plane  of  analysis.      This  point  was  taken  to  be  the  intersection  of  the 
longitudinal  axis  of  the  model  fuselage  and  the  cross -sectional  plane  of 
interest.      The  intersections  of  shifted  fringe  lines  with  the  z-plane  were 
referenced  to  this  fixed  point  and  demagnified.      The  resulting  distances 
were  then  nondimensionalized  using  the  selected  inversion  circle  radius. 
Table  II  contains  typical  data  recorded  for  the  zero  degree  view  at  the 
186.  75  mm.    plane  of  interest. 
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A  plot  of  fringe  numbers  versus  nondimensionalized  fringe 
location  was  produced  for  each  viewing  angle  using  data  obtained  from 
the  interferograms.      Fringe  numbers  at  201  equidistant  points,    as 
required  for  input  into  Mode  3  of  the  inversion  computer  program, 
were  recorded  from  the  resulting  curves.      The  curve  plotted  using 
the  data  from  Table  II  is  shown  in  Figure  31. 
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APPENDIX  B 

APPLICATION  OF  COMPUTER  PROGRAM  "HOLOFER" 

The  computer  program  used  in  this  study  is  designed  to  invert  an 
array  of  fringe  numbers  across  a  field  to  obtain  the  associated  density 
field  using  a  special  adaptation  of  the  inversion  technique  first  proposed 
by  C.    D.    Maldonado  [5,6].      Three  different  modes  of  operation  are 
available  to  the  operator,    as  described  below: 

(a)  Mode  1 

This  mode  provides  the  basic  self-testing  capability  of  the 
computer  program.     It  can  either  generate  its  own  input  density  field 
using  Subroutine  FUNCT  or  read  in  a  density  field  through  Subroutine 
FREAD.      The  fringe  number  array  corresponding  to  the  input  density 
data  is  first  generated;  this  information  is  then  used  as  the  input  for 
the  inversion  to  obtain  the  original  density  distribution  once  again. 
This  self-testing  procedure  was  utilized  in  the  present  investigation 
to  determine  the  best  value  of  the  scale  factor,    Cxi   ,    required  to  assure 
accurate  density  in  the  region  of  inversion. 

(b)  Mode  2 

This  mode  generates  the  fringe  array  at  regular  intervals 
across  the  test  field  from  irregularly  spaced  fringe  values  read  in 
through  Subroutine  SHEET.     Simulated  fringe  arrays  may  be  generated 
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by  one  of  the  functions  specified  in  Subroutine  FUNCT  if  NCODE  =  1 
is  specified..  Mode  2  has  not  been  utilized  in  the  present  investigation, 
(c)     Mode  3 

Mode  3  operation  reads  in  a  regularly  spaced  array  of  input 
density  values  directly  utilizing  Subroutine  READ,    which  is  first  called 
by  Subroutine  GARRAY.      The  parameters  in  the  first  two  cards  preced- 
ing the  input  fringe  data  serve  to  identify  the  size,    location  and  sym- 
metry of  the  fringe  field.      The  following  parameters  were  used  in 
calculating  the  asymmetric  density  field  in  the  present  experiment; 

PARAMETER  INPUT 


NOF 

Run  Number 

IMAX 

201 

JMAX 

20 

ISYM 
JSYM 
IMS 
JMS 
Z 

xo 

YO 
PHISYM 


1 

1 

201 

5 

0.  0,  1.  0 

0.0 

0.  0 

0.  0 


Amplifying  details  and  applications  of  the  inversion  computer 
program  are  found  in  References  [3,  7,  9]-     A  listing  of  the  program  is 
included  in  this  appendix  for  reference. 


68 


OOOO^OOOOOOO^OO^OOOO  O  OOOOO'SOOOOO^OOOO^OOOOO^OO 

^-KNm^L^vor-oooo— ^(\jrn>tLnv0h-cD<T'O  <m  rn^mvOh-coo^o  — trviro^mvor^-oooo— irvjro^LnvOr- 

oooooooooooo^ooooooo  o  ooooo^oooooooooo^oooooooo 

oocqoooooooooooooooo  o  cjooooooooooiooooooooooooo 

— i — i  — i — i — i i  — » i  — i  — i i  — i i t  — i t^j — i i  — i  _i     _:.j— i i  — i  — i^j  — i ! i  — i i i  — i i—i  — i i — i i i  — i t i  — i 

-!<<<<<<<<<<<<<<<<<<<  <  <<<<<<<<<<<<<<si<<<<<<<<<< 

C'JOOUCUOOOOUO^'JCUOCJ  o  i:',)ooocuoooouuouououuouuoo 


-Si 

* 

* 

* 
•* 
* 

* 

* 

# 
«■ 

* 

* 
* 

h- 

CC 

UJ 

> 
o 
_J 
a 

X 

* 
* 

•St 

* 

■K- 

■* 

* 

■M 

* 

-K 
a 
* 


00 


UJ_J 
CD 

<u_ 

HO 

a: 
<h- 

>LU 

00 

< 

< 

o 

00  LL 

\~ 

ZI 

o< 

Q.LU 

U-00 
Ol- 

■ZL 

>-> 
<o 

ara. 

aC 

<oo 

za 
<tz 

(— 00 

o 

LU 

o> 

-JOT 

t-100 


•  Q 


X      « 

s: 

OOLULU 

H-H-X 
C^OOI— 
LU>- 
>0OO0 

■Z.      oo 
mUJO 

i-a: 
h-<o 

LU»-H 

>Qoo 

OGTUJ 

JQZ 

IOJ 


X 

t— < 

a    i- 

00       UJ 

►I- CD 

oo< 

CD5IO 

►  -s: 

LU(— < 

OOa: 

ST*:    ► 


a.        x 


LL 

o 


< 
o 


OOl-Z 

Q_  HH  l-H 

uJSo 

•hhX 

Lu_)a: 

MS    •« 

t— i    »-tO  •"    »• 

oOt— Z<3O0 


< 

O00 
aLQ) 


o 

X 


X 

X 


•H- 

X 


<5T_|  ->->  »^4 
ImZ< » *       +0 

Q I    »OZ>oO      Xh 

_li^00  •■  -^.  <-•*- 
<   »|-Ol-«        *< 

*<Q_X   •»  •>  cC 

XQCZQioOZ)  X  •• 
SZl—  ►  »  »0  <-•*-» 
-JXOQCOLL  *V>-H 
wlilZOC    •>    *       QCO 

•■  S  CO  LU  0_  2!  <$■  CD  -H 
X  *  ►  *  »>-Z  »*• 
2<HOUJ00mIO 

-Joia I   *S    ►Dtt 

-}H-_l<0   *C\I   *  - 

-x  »o  ►s:zo'» 

XLUH-    •,1_>>"-'OOC\I 

2:^0.0  ►oo  »  »-vO 

•-I     ►>^LUCD~,)r-IX— » 

>—x  *x  *  »>2:o— i 

•■LUt—  h-<2I»-i  •■»— 
XQQ-  •»  >  ►X  •• 
<Z'-'Q_^oOOOLU  — 

-5       -V       0C       Oh- 
►  ,^f\l^<>v        OOCO 

xcocoh-Q.2:v»  ►«: 

<<00>0-J 
Sht-  OLUOOhhCL^ 
t-i^^s.^N.N*^   -CD 

JM 

ZZZZZZZ  CD  00 

ooooooo    z 

2  2:2:2: 2:2  21-2: 

uqqouuo<h 

UUOUUOOOD 


o 
o 
o 

<«- 

coin  — 

VOIW 

m  ••> 

r — .  ► 

—  i-H— • 
LLir>-H 

OOQCw 

—  LUX 

in  ►  ► 

CNJ-HCNJ 

rg  -^. 
-hq: 
Xin< 

i-t_)rH 

HU     ► 

in  -^ 


i-iin— 

in— -* 
i-ioin 

LT\LU'— 

— x< 

Ol-O 

aoo 

MMIH 

OOOOOO    • 

zzzo 

LU  LULU  II 

ssrsioo 

QQQO 


ro 
O 

•-<  ii  it 

3hm 
UJZZ 


o 
o 


UJ 


00 

2! 

ino 
ii  — 
«* 

ZLL 


•J" 


vf  II 

1—4 


3  — 

uja: 


<-«<M 
II  II 
i-l  (\J 
2:2: 


O 
UJ 

• 

00 

2: 

11  «- 
>t 

zu. 


I0> 

'CO 

►.• 

Z— 

>-< 

II 

ox 

<< 

LUST 


11 

X 
< 


•o 

-8-  ujro»tm 


<NI  • 
—  X 
a:< 
<2I 

II  "J 
X  — 

< 


:a:ar 

:<< 

11  11 

■H-< 

:s:i- 
.►-«x 

i—ILU 

:s^ 


CO 

I 


—  OH 

a:  —1 — co «—  —•  r-  cc  cc  <-t 

11  ct:<oi— a:*-"  "  11  cc 
<<  11  <cc<or:u.<< 
a:  n<  11  <  11  <za  11 
1— sixuj  11  Lu  11  >-.2:< 

x>.aNHflozo<h 

LUOOJi-HCLOOX—lU-1 
SI  ~i  <  00  LLI  5T  Q  0C  Qi  CD 


oooooou 


o 


o 

CNJ 


69 


ooooooooo^oo^oooo^ooooo^ooo 

0^0  0°OOOO^OO^oaOOOOO<'*'000000 

ooooooooooooooooooooooooooo 
_i_i_j-j_i-j-j_j  — -i_j^;_j_j-J_j-i-i_)-J-J_)-J_)_^i_j 
<  3< <<<<<< <<<<<<<<<<<<<<<<<< 


o 

o 

O 

O 

r-t 

4- 

vO 

O 

ro 

ro 

rO 

•4- 

o 

O 

0 

O 

o 

O 

O 

O 

K- 

h-l-l- 

l~ 

LL! 

LULULU 

LU 

oO 

0T,U")O0 

00 

* 

■fr 

00 

* 

-.< 

< 

O 

0 

a: 

SQC 

Q 

z 

CC 

a. 

V.I— 

CO 

0 

LU 

v»X 

s: 

< 

IVl 

z: 

-LU 

< 

>— t 

CL 

»— 1 

-  *L 

_j 

a 

X 

_i 

•  • 

■M- 

* 

# 

■H 

■w- 

IJJ 

CC 

LL 

LU 

<h- 

Z 

00 

O 

X 

i— ( 

►— i 

LU 

2 

CL 

ZI 

1 

z. 

< 

< 

D*1 

o- 

>-»>-h 

cc 

CC 

Oi-J 

XvO_) 

0. 

0 

s: 

a: 

• 

> 

on 

1 

-< 

•--8- 

•tt  1 

-<# 

* 

* 

X 

1 

X 

H- 

■» 

(— 

-IOO 

0 

>- 

Q^l-H 

• 

•(- 

cc 

< 

or 

00O2T 

LU 

CC 

LL.-H 

Q-U.*-* 

M 

CC 

—I 

LU 

-O 

Q_ 

< 

00  ^ 

1 

^-a. 

>• 

(.0 

cc 

• 

LU* 

#00* 

# 

* 

(- 

! 

j. 

S<\1  X           i-h  3 

<^  LU(\I    •      X  LL 

cCX  M   -S  — «Q- 

<<  «-iv0>rO_)  o 

«-»«- »— — »       Q.5I  00    «00    «LU  Q 

— .CO-4-OOCM           -5  ^H      OQ  < 

— rM«-t(\jrOcn>J-     I—  rH     h 

-»vC  H   »   »  *  t»   »-»ZHf-  •«  LL*  LL*  # 

in  -  •TOOLA'-'r^i.ori.     *■»      •»      •«    -+    « 

r-—ir>-.-H.-ir\iroror'-z     o     ro     Oorozo 

►  II   II   II   II   II   II   II    •>•-«        •<    •        »oi    «Z3   • 

HmhmmmwmH       XOXOLUOU-I^U-O 

II       »»«»»«■.  I)    a)<r-lQ.i-lQi-trJ-^  r-l 

i_i— ««««««M  X 5!  LL  _l LL O  LL  ►-.LL I-  LL 

»MI-IM|-IHHMM      »-|—  •— IsO^.fNISImXvOOOvO 
I—  •-»  — »  w  ■—  <—  — •  — <  I —  c  »  »Q_     »| —     «• 

00  ofcc  accrue*:  of  00-      x     x     x     x     x 
—<<<<!<<<«-.     .«  ro-*  rO*  cm-k- >*.«.  c\i 

-.—.       **  —  _  —  w~---  w  ►-   >^„   ^.    N..   V.»   "S» 

-»        o»-i-»m—  v.  *-    *■    •■-    *-    ►- 

-^O      -"%jf\J(\joj>t  „ -^^. «-»-.„ -^ .-. ^. -. v. X -M- X -tf  X-K- X-M- X-tt 

'-AfH       0s  — •— (N  — <M— •— .-».-,.-»— .  OoO^CVJot^-LO  43r*-00^!.O      m      in      in      in 

.— t— » ~*f-4cccC'~'  c^«—LOvOiv-cocr,o  o^croooc^a>CT>cr,CT,',^N^    v.    «v>n^luv.q 

— cC  00 — <t<  a:  <  cC  c\i(\lc\i(\jtM  ro  —.-*—»  «-.*^*^^-.  -*— .  *^ «-»—  »»»»»»•.»»  ».v.  *-<•*-  —  lu— «o— 2 
a:<— "c^  II  11  <  11  <— •www*-w^r\iro>tir>vOf*-cnovO^-tr-jvOvO>0-OvOOvOvO^OvO— «  oc  <  o  2  CD 
<  11  w<h-.o  II  O  11  a:  c£  c£  c£  c£  c<  ro  ro  ro  ro  roro  en  rnrn^vj-^^- *-'-«-■*''— «-«-— w*-^|_^i_h-|_   ,|_<|_ 

II  l/)Ct:  II  IO:(J^O««««— —■ —  w—w— '— w«-wUJLULUUJUJaJLULUIUUJ<<X<LU<0<Ci:<CL 
OOZ<^IQ-LUZLUZ  II    II    II    II    II    II  CC  CC  CC  CC  CC  CC  CCCC  CCcC  CC  CC  \- 1—  HI—  l-H-  H  l-H- 1-312:  LUSTCQ  SZJ-STCLs;  < 

1—  ►-.  11  MjMo:MQ:u.iLi-hi-D««<«««<wMMMMMMWMiH^Q:5:a:     cc  00  ct:  x  cc  s: 

a ioXluq.clq-clO<clclcl;z  11  11   11  11  11  11  11  11  11  11  11  11  CCCC  CCCCCC  CCCCCCCCCC  00     OOOO 

ZZnaD»XXZ2H^jCD<CDUQUaifl|-3>203332322332u.U.-  LL-  LL-  LL-  LL- 


o«-< 

<N 

ro 

<t 

in 

0>O 

CT« 

a^ 

O" 

0> 

70 


o  o  o^oo^ooooooooooooooo^ooooooooooooo^oooo^ooo 

■4"  >*■  r^^f^f^^0000a3aD0000c00000(I)C^C^C>0^(>0^C^Cr0N(^OOoOOOOOG'?i-lr-t>--tf-(^>-l^i-l 

O  O  0O00O00r*00O0'^00'^O000000'^0^-li-i-H^H'-H^r-i^-i^-t^-l^Hr_i^H^^rHr_<^( 

O  O  0000000^00000000000000000000000000000003000 

t-  I—        — I  — t I — t J I — ( I I — I I — I  — I I  — I I I  — t )  — » — I I  — I I I — t I — I — ) t — I I 1 — I I — )  — I I I — I I I I 

LU  UJ  <<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 

00  00  U^UU^iJUU^UU^U^UUUUU^<^U^'J)^^U^UUU^^UUUULJ>(-)UUU(J 


UJ       3K 

r>- 

■K-       *  U-O 

*u_ 
2:  ► 

>-2! 

00  >- 

o    >  aoo 

2:  ► 

>2! 

oo>- 

#  *  2:00 

x  ►£: 

<  T.  * 

—  CM  ^4      2!  >-2! 
<M                                                 -«-                              II        — 3                                                                                                     oO>- 

O       =>  -^  -+  2T        II  -3O0 

—  >-      Z3  •—> 

r-*  <\j  00       CJ  •  2!    •■ 

ii  n^  s     u_  eg  >z: 

—,  t— t-        2:  ^s  <-n>- 

#  #  -  •-••-'  >-  CM  —»     —  —  "lOO 

«-»  2:2:        oo        #        — •    -•  •  •»«-• 

►-i  *-**->  ~~i  -»  X       O  i-l  UO    •■• 

w  _i_j  «-  rsj  <        •  rsi  J  Zoo 

a:  *:2:        i—        ^        2:     o  v.  oo  ~>s: 

CO      K  <  II    II  <  -*  ->      UJ  — .  h-  ►-) 

w  <<  O  — I  •  •  >— I  Q.O0*. 

o    arc*:        _i        +        \—     2:  +  <        cc  Zoo 

—  ^H  H-  h-  LL  X  O  >-  <M  Q  —  1-.Z 
0>  I  XX  I  <  t  00  v»c\j  2:  s  •"-• 

#  ■#  CO  UJ  UJUJ  t  c\I2I  2!  ->  Xv.  <  O  X  - 
— .  —  ►  O  ^2!  c\j  11  -»  >  —  <x  —i  2  <X 
ro     m     *o  O  i— ^  2I«-  00  •  2:     s:<  a:  a:  s< 

•       •     w  2:     -^  — •  h-  a.  -*  —•>-*-'        2:     ac     >-     -32:  ^        cl     ro     ~>2: 

O     O  <-<CO  11      <<q.m5I  11 00 11  —•     o     00     -*—>  00         x     a>       »>~3 

<r_,O0r-l       LU        II    II  UJ       QTOii-i   I   >-2I'-'X  •  •       •-<        II    II  O  II        h-       X    •• 

LL       U-      (—       ~Z.-Z.Cl      H-h-  II    HOO>      <  ciX—      V.      OOOO  X  CL      0>      <X 

,0     so— ••->     zzo     xxa.K-~>oO'-2:        o<x    -»    2:2:  <x        a.    .00     2i< 

»      »^a:     222:     Luujoa-Mxn  »j:<     ^     -3-5-.  ^        x     lo     (-.2: 

X      X<3  ^T2IZ»-'t-      <  -.-)2!        I  —  <  ro  hh 

■H-^-H-^t-m        — — —      •  •        <r-»2!—        0-M--5     2:     — •— »m  \-        ~~    lo     — •  — 

-  v..  ^r*--»     omiri     (—(—-•— 00-5^-1  «2!   »x>     r-10^  uj        _<     no     00  »\ 

-m     --     -<?         •    •    •       JJOOJ    •    •    •  0>l— 2:00         •    «w  CD  t      (M      LOXCO      X 

x#x*x  •     1— 1— 1—      •  •  •  "u-Oi— o        ujooo-^*-'    oooc  *        i—     cr*      »ro  •    < 

in     in     rnuj     joo     t—  h- 1—  h- wluolu  •■n  »c£  +     ujuj<  «Ou.         O     m     v0»-^     2: 

v^       ^       ^(J         t    •    •       •— »i — 1 I i  I      •    •    iXZSttZSX         •    •*-  •(MCOZoO         •       r-»       —       UL       "t 

www*    ujujuj    2:2:  •  »^)2:2:2:<>->2:>3<X2:2:oo  ov^<nj»-'I—    ooctivt        1—  <m     + 

qoo    v-ihhi— t—  •>•>•>•  2: oooo>-ooo2:<>->cd  11  uj  •Oa.    1— d.^    uj<  •    x 


sO      h-      00 

&      CT1       O 

CO 
LO 


71 


ooooooooooooooooooooooooonoooo^oo^oooooooooo^ooo 

coo^Ot-4c\jro^invOr^coc>OHC\ir<i^LnvOf^co^^Hc\jro^LnsOr^co^ 

-h f-i c\j c\j cm r\i cm r\i c\i (\l c\j cm ro m  ro ro  ro ro ro  ro ro ro -4-  <f  -t  ^-  -4-  <4- <t*  -4"  >t  «4"  to lt* m in  LnminmmmvOvO^OvO  o^o 

ooonooooooo^oooooooooooooooooooooooooooooooo^ooo 
— I  _J  _J  _1  _l -J  _i -J -J  _l -J -I  _i -I  _1  _J  — I  _J -J -J  _J  — I -I  _J -I  _IJ -I -J  — I -J  _J -I  _l -J -I  _J  _l -J -I —I -I  _) -J  — I  _) -I  _l 
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 

ouuuuouoouuoouoouuuuuuuuuuuoouooooooououuouuuouu 


0> 

— «-.  > 

Q  I/O 

LLIM  «-H 

I-   -  X 

t— ill  CL 


o 


:s  * 

o  v 

—a:  * 

—  ►  o 

•O  X 

HZ 

LU  2:  O  3  <0 

OO  >  vO  H  ZZ 

•  <  </l  ••  z  •»  * 

ZUJ  •— •  vO  *  1— li— I 

oa:  x  —  z  11  11 

QLL  CL  —  O  Jw 

—  ►  luo  a  •>  * 

•  _)  O  I— rvj  ►  — — » 
Q_|  >.  O  •— 1    •■  U_                     —It— • 

z<  •■  11  aru.  <              — <— 

<0  O  2:  2Z  2                   <0 

•  x  —I  •■  *  cLaL 

—.—.  ►  — »<  o  «■»«-» 

CO  —  ID  — *  —»Q£  •»                            *    •> 

•  CO  z  — »  •  •»  <t                <o 
O   •  OO  ^<  (J)  ^2 

LUO  —  Z  •  »Z  — «— 

•  LU  CO    •>  O  LU—  OO                             -»— • 
LL     •  OZ  LU  O  v0>-                        COr- 

Oll  ►O  •  »Q  ••<I                 0000 

ZO  OO  Q  Z<  vOOi                      •  •■ 

»-Z  «—  ••  Z  v0     Olu  —a:                 vOO 

•  «—  ll  cd  — •     Da:  <                w—^f. 

O    •  LUO  —  CNI                           — LL  UJO                                 »H 

ZQ  I— z  •  "I                O        •  I—                       lulli 

<Z  i-h   ►  O  Q               h-      O—l  "-"-J           —      h-H-O 

•  <  C£<  iZ  CO                            Z_l  CL-i            -5       >-hi-.|— 

—  •  20  «j:  z           o    <r<  3<        •-<    ato:           in 

.—  •■  •  X      O        »0  CJ           —      330             • 

^-ir-4  —O  —         x  —02:            —  —         xr<r            o         + 

•  •  •«—  O           <  OCO-}      —      00—  •— .      2:0      — -"                — 

OO  <-«  •           21  tZ*-"      O         »C0  i-tO      ~5  +       O0C0— »           .-» 

LULU  •>-  Oi-t--t-5  O-Jf     •          •       O    •  •    •       i-t  — t/)    t    «0               I   LU 

•  •  LU<  LU++*  LU»— — <       O       LUO  LULU          nZOO    •       h-i-Hi-t 
LULU  OO:  »XXX  •*-*  II      »LU          «LU  OZ       rH»-i»-'LULUO    •    •— 'CLLU 
OO  «Ct:  (—<<<  2I2:~>0    •       LL    «LU  •    «h-  II  — -J    •    •LU^-KNJCE*  hh 

00  z<  ^.2:2:2:  >-•—•»—.  11  u_     <llo  Zllltoozllll  t  i   11  a:  «cl 

<2!2:  <J><3  _Jk-,-"3i-«  cO_J      «<(MZ<0--iO<2m  II    ll<02"  II  hh  II  CM  | 

:ww  o  — 11  11  iimyimzZwzziiozii     -»wzzJ"    —11  noozz-z    o-jq.— 

<w  — Ow_J«-»'— XXX  II  —  II  •"-! !-*<—►-•«—•  II  LU  —  wLUvO -J Z«-  —  HHm LULU  II    II  -««Zfl-  H    II  ~5  II 

M         I  II           2:2:210          O          *—           II  H-O  O         MM  —         WMMaO.                        •—                 2Zl-<«—  )-l 

-LLLLII'UL<2:lL'-i-5-5CDLLCOO<LLLL11.LLOOOLLllCO  —  _IU_LLLLcDOc0CLCL>-XLLU..LLLLOLL~5Xa.00 

:HMNHUJHM-^wZH^QOHZHM5:5:HMjQ(ja:MHMQ;DC('.i-5:QOHMMMQHQia>cL 


LO  <) 


0 

CO 

^ 

•» 

— .< 

<to 

sQcO 

*»    •« 

-OO 

-~CQ 

Z 

LU    •• 

—      l-Z 

*       i-hO 

r-t— >a:a 

1    »3:  ► 

00>H       LL 

Z   1   —O 

1— too— »  00 

_lh-C\l   ► 

-5 

oCQ-    »X 

—  QdO    - 

-^ 

S-LJJO 

h- 

0^  •-» 

sO 

ZOZ 

•> 

aCZZZ 

s0 

q.q:zlu 

•M 

• 

>-Cl  — 0 

O 

11  x  »o 

LU 

2100 

o.  11  ocn 

1— 

2!-)^ 

>-Q-Z 

l-H 

->a:«v 

OX<_J 

oc: 

a:*  Lu 

0  •_ 

3: 

#  an 

—    «< 

►-i>a 

,_«—    «OoO  — 

TO* 

•  i-tr-t       2 

:  • 

CL+  — 

H    •    •«-»»- 

11-1 

-JO    • 

Oh-  LUCNJ  — 

1  • 

LU0CO 

•  OO    »ZLU 

OLUO 

c/)    •    iO   »0 

+  M  + 

Zl^ZUJH     • 

t^iCL>— 

•"-•t— O     •  II 

Zr-tH-.>-X 

ijcozno 

!   X  II  CL 

72 


00 


'SOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOOO 

>o  r*-  oo  o>  o  f-i  <nj  m  >t  lo  v0  r—  co  c*  o  -h  c\j  m  .j-  m  >o  h-  oo  o  o  — •  t\i  m  -J-  in  o  r-oooo^fMm^invO^oooOi-^cNjrn 
vO  >o  vo  ^  r*-  r*-  Is-  r-  r-  r»~  r-  r«-  r-  r»-  co  co  co  ao  co  oo  oo  <x>  ao  oo  oo^a<o>  ff'0,ov^^ovoooo(500'9ooHt-iFHH 
,^,-(^^rH^.^,-t.-H,H,^.-H,_i,^,-irH,^^1-i.-H^,-ii--i.-i.--».--i,H'-i'-i.-H^^ 

OO0O00O0000<SO0OO000^O0OO00OO00O00rt0O0O900(50OO0OO 

— t i  — i i i  — t i  — i — i i  — ( i i  — i i  — i  — r . — i  — i i  — i . i  — i i  — i  — i i — i i — i  — i i — i  — i i — i i )  — i i i  — i i — i  — i t 

<<<<<<<<<<<<<<<<  <<<<<<<i  *!<<<<<<  <<<<<<<<<<<<<<<<<< 

uoooouoouuuoouuoouooouuouoouuoouuuuuuuuouooououo 

00 

>- 

00 

X 

t— I 

o 

*-H 

OO  — 

Q 
O  CD 

^<— 
*z 

zo 

I-  —  OO 

X  LU  O    •• 

I—  Z  ►LL 

►  o       <o 
o  s:        c_>oo 

<j  »  GO    •> 

y-  z         »x 

*.  o         O  * 

i-h  O  COO 

oo  — •  ••         Z  * 

O.  OLL  --Z. 

►  20  Z_J 

-H  l-Z  _lO 

X  Z   *  Ooo 

CL  »-U_  OO    » 

_J  z   •■  •*-• 

ID  OOO  •-'O 

O           O  Q>  Oi-h 

>— <             ».— *  »  •■  i— ioO 

oo                   id         oo        •— »ro  i— iu_oo  oo  •• 

•X                  ID"-1                      X   •  <x  »oo 

o^                hhQu         —         Q.O  — z— ■  ooa: 

II  —  Q-(—  >t  ^H  vO    •»  a£  — 

—  CM  t-+  -4"  -.ID  v0-»|—  — 

>-i^                i  o         •— «    r^o         »--50           cm 
— #               o*-1        *oco    m«-i        vo  *z        do     — » 
a.— »rn-.  •     i-too         —  •       ..  ►        -«d     ro_J i     ~J 

X~3>-"-»0       OO  II  O       vO"  —  LL  LULU         * 

s:        w    h-.  ii      no        uji-)    —  n         lu<        Dmm     i-h 

i-h      —  Q.O  — I—       O^-1  I—  LU  OO  K-U I       ZLLLL       — 

a:       0>|— Q-XH- i-iOO  i-h    ••      IDID  hh    »_J       i-h  < 

•8-     -h  +     xi— Xoo  a:-      h--J         a:oo<     3— i_iooll 

O-        I  (MO   *      h-      — «  3  11       <-<<J)  3>0      LU_i_lX  I 

x-»id*  o— -» +— lu  o     arz  -        ct:<<^v-« 

O— »    ••«■       ~5    •    •UJi— i       -»  — i-h  — .^<  —oo—  OOXi-h 

-fl-lrH-*-*-  OCMhhO.        O     *00O  «Xr-l        — *  O  — 

•  •        O  —     •i-h     «Q.     •V»CL5:        mH       I— I—  (M  —     •        f\|— »—  C0< 

n  o     a:a-H-  — i-i>-olu  •  •     oo  •     oolo-  •     oa.   •  cm^v.o 

II  •        II        LUX-JQ-     •  — LUi-H(— )__       —  LU       %-    •  —  LUI--UJ  II  ID    •    »Z  II 

—      O    •—    »NJ—    »Xf-2I    tO-O— I      oOO-  ZLU  OO    •  —  OidO  — I  — 

~5    •  II  O-JOO-OOi-h  —  OZh   I      •    t(3(D    "-HOI-  »ZLU-5    «OUjO-J 

II  i-t   »0— II    ►IIXcO.-hI—    KhDOOmUZ      oo    •<  ZIDO   »z    •   »00   ► 

m|mii  -5— i-h— .  ||  <0Lo:o0Ha-<»-H»-i00-H-O»-#  Zr  OU-OwZZZ  II  »-h 

XOoi<Xt-oOoo  II  00Q<00Oct:  o     s:  —  Z2TZ— w 

ii  Mw.ww (_i— 1_ wwi—  oro  ii  oihh<-li-mw«io«  ii  —  ii  *—  HHct:— Sq;Qoh  tvj«-a«-zzHo 

3  HMW  •— HJ  ||         SlD  — —  Cli—lO— hh  ||         |-        O  Oil         0£   ||  wLL.   II  O        _l        LU        «-WW_J 

<U-U_LDU-C^a:c^l±.U-C^OO>^X<<Ct:<XQ.CLU-00LLXLLi-HLLLLi-H00ULO00LL       *-*  II  LL  <LL  XU-LLLL  << 

(_MMMMjJ3;WM3MOli:|-Ull.llJUliXXM^M|-M00MM(/)XwlL>"H  Ql  LL  *->  O  «-H  H  •-"-•  >—  *~>  O 


M 

M 

«^ 

O 

r- 

— »-^ 

— 

r^-r^ 

—       LO 

•»  » 

>t  — 

r^^ 

(NJLO 

II     II   — 

H0»O 

i-HenrO 

►    ►< 

»    ».— 1 

t-t^-ILU 

.»^«  »    •> 

II     II  CC 

l-H  l-H  i-t 

MM 

i«.m»»  || 

—      •■— < 

CDCOi— i 

H-l ■ 

cCaC*-* 

00  O0-^ 

«-»^»  « 

ll-<^«    • 

_J 

H 

-»—CL 

—  —  O 

mo- 

OO^    • 

coco  •■ 

r-f-i- 

— » 

►  »— » 

»    ►CL 

-3 

sOvO-t 

sOvO— 1 

— 

-win 

(Jt^w^ 

Q. 

— 

• 

> 

LULU»-I 

Oluluo 

•> 

HI-  II 

H-K-t-Z 

•— ^ 

•—!»_(>— 1 

i— it— i<I 

X 

oca:  » 

OcLoC    • 

Q. 

321 

033  — 

— 

O 

s:             • 

M 

— .-^w. 

>— .-» — -• 

r-tr- 1 

00 

1- 
Q. 

i— i  •  •  »ONOin sOOi- •— • 

XOUJI— LUGOCOr-LUOOO 

Z 

CLlD_JO    • 

»   - 

»     •      •     » 

» 

|      •    •     •OOvOOOLUlDvO 

i— ( 

• — •  i —  i —  ■ —  s:* 

-.— .. 

-oo  — 

II 

000.0.0.0 

oo 

t— » 

o.  _i  _j  _j — uj  lu  uj  t:  2!  ID 

•4-        r- 
0>  <t  LO 


73 


oo^ooooo 

.— 1,—1,-H.— IrH^CMCM 

cmcmcmcMcmcmcmcnj 
oooooooo 
I I  — I I  — I I I  — I 

<<<<<<<< 


O^OOOo  oooooooooooooooooooooo^ooooooo 
vO  r~  co  o>  *"*  •-»  (\i  en  «4*  in  ^o  r-.  co  o>  o  »-•  (\j  m  -4"  m  o  r*-  co  o>  o  —t  cnj  en  >t  m  ^o  r-  oo  o  o  .-i 
cm  r\i  rg  (\j  rn  en  en  en  en  en  en  en  en  en  4"  "4"  ^  ^  -4"  -4-  >t  ^t  ^  -4"  in  in  m  in  in  in  m  in  in  rnvOvO 
cm  cnj  (M  r\j  <\j  cm  cnj  cm  (\j  <\j  c\i  (\j  c\j  r\j  r\i  <M  cm  r\j  cm  c\j  c\j  cm  c\j  cm  cm  cm  cm  cm  cm  cm  cm  cm  cm  cm  fM  cm 
oooo^>ooooooooooooooooooooooooooooooo 

— • — I  — I  — I I  — I  — I I  — t — I I  — I I I — I I  — I — l_J  — I I I  — I I I  — ) I  — ( — I ( I I I I ) I 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 


a. 
II 


o 

X 

oc 


co 


o 

UJ 

X 

h- 
I 

-i-i 


oC 
o_ 

X 


• 

o< 

l-l 

_JLL 

+ 

<  II 

^^ 

O  — 

— ) 

— -J 

* 

II    ► 

t— t 

«mH 

— 

•— i^^ 

o 

— oo 

_l 

or:  oil- 

<x 

OCX 

u 

LUt-O 

— 

O 

■JI- 

— .^ 

LL 

r-<.-l- 

z- 

^  •  «o 

>-ii-iQ'I—    • 

o« 

— lUOO 

x<  •  tuj 

c£t_)UJUJ   • 

II 

II  OQI- 

— « 

■^aoo. 

X 


00 

o_ 

z 

OS 


o 


a. 
n 


ta^ 

•    a 

• 

O       UJ 

o 

UJ        • 

z     _i 

•     o 

<    o_ 

_j     _j 

•     ii 

K-      — 

—    — 

l-O    • 

s:o,-t 

—  ii  a 

an- 

'UZ 

XO-J 

OC_l< 

••— <i — 

o       • 

i— 

»  — — 

o— 

—  <^»0 

•  mocM 

^•-H     • 

— »  •  »o 

•  »o 

i— iOO   * 

OOUJ 

in 


in 


< 

» 

u 

— 

r-l 

»• 

o 

II 

— » 

r- 

*— t 

1— 1 

•> 

•» 

«* 

NO 

_l 

DC 

«-» 

0- 

oc 

w 

LU 

UJ 

•• 

*• 

h- 

— 

••^ 

1— 1 

>*• 

~5 

oc 

in 

«• 

2 

•» 

i— i 

i-H 

^» 

— » 

II 

o 

— « 

1— 1 

UJ 

00 

» 

X 

1- 

X 

1- 

Q. 

a 

•> 

Z 

— 

LU        UJ       — 

Q      Z      >H 


in 

CM 

XCM 

Z        • 

00 

• 

*-  + 

o  + 

i— i      •— • 

» 

in 

CM 

00    • 

II     • 

»         w 

sO 

t 

+ 

II  O 

—  O 

H        • 

«a> 

CM 

• 

—  CM 

XCM 

=)— Q 

+ 

CM 

o 

CM      >-* 

CM      _l# 

CM 

OfMZ 

LU 

• 

^O 

CM 

vO       -J  — 

vO        — 

O 

^>o< 

1- 

O 

II  CM 

* 

II  CM-*    • 

II  CM— 1    • 

II  CM 

••  ►   • 

i—t 

CM 

3  II 

— 

>-  II  — 1— « 

X  II  *-<-• 

M  II 

f—  •— 1— 

oc 

* 

J3 

• 

_l>l-  + 

-IX       + 

-JrvJ 

ID  II  O 

2 

— 

_J 

f~l 

—I      — 

_|— »— • 

_J 

0_JCM 

• 

— 

+ 

2:  ••  . 

— 

i— 1 

CM— . 

«■» 

cm— rs  •> 

CM—    t    ► 

CM  — 

—  —  UJ 

o 

+ 

vOCM 

~5 

vOrsj   •>— 

vONOm 

-OCM 

CM-J— 1 

• 

«•» 

•    • 

» 

*    •LU—» 

•     •l_U~- 

•    • 

co—  • 

UJ 

t— t 

1— K-O1-1 

hl-ZO 

h-H    iO 

hhX    -_|00 

Z" 

— 

O— IO0  — 

C5_l    »LU 

L3_IUJ_J 

O— lUJvOH-HUJ    • 

l< 

•    • 

II  < 

•    «u_X 

•    «Q< 

•    •  1 

1  w— CL3I- 

_J       wLULUCM_jLULU    •       Jld 

CD       CL    •    •  II  CO    •    »Or-tCL  ||    II  <-H< 

II  •X0OJ||M0M+||««+O223-.a.>->->.<|-XXX0UMNN-  »ZZQ.OO 
•-■i-iSIsrU  — O— •-•'-'  — _l  — O— CMCMO— _I_I_I3— — l—l— IZ  — — l_J_J5!  — _J_J_JMUJ  — •-'—I  II  II 
w  — ^-  —  0--H  II  —<— CM_J  — w*-_JCMCM'0'-t  II  OC— — I  II  OC— — ^  II  OC  — ^-  ||  OC— » -I (—►-"- (-  —  XZ 
OOC                 II— _l                    —                II  —  II  3  II  —  >- II  XII  rM  II  —  •-•—      Z      <>— 

XOCU.U-LLO_IHLLLLLLO_|U-LLU_0— I— I— IU_l3LLU__l_l>IJ-LL.LL«jXU.LLLL_|MLLIJ — iqcclllcjU-Xs: 
C£UJ»— it— i>-i_|(_|_»-«i— '•— (Q|—  ►— it— ••— t— 1|— I— I—  •— "OC! !•— «i— 1|—  OC— In-n-it-HOC— Jhhi— ti— iQC— JwHh2XMOMt"l- 


m 


CM 


m 


74 


oooooooooo^oooooooooo'9ooooooooooooraoo'5oooo^ooooo 
c\j  co  4*  in  sO  r*-  co  a^  o  .-i  cm  m  **•  lo  vo  r-  °o  o  o  .-t  cm  ro  ^  in  -o  i»-  oo  o  o  —»  cm  ro  ^"  la  -o  f-  oo  o  o  —»  cm  m  ^  Ln^of^-ooo 

f\l  (M  CM  CM  CM  t\J  (\|  f\J  CM  CM  <\J  f\|  (\l  CM  CM  C\J  CM  CM  (NJ  C\|  CM  CM  (\|  (NJ  CM  CM  CM  CM  cm  c\J  cm  <N  cm  cm  cm  cm  cm  cm  c<^  m  c^  c<i  c^  rn  c<i  co  co  co 
OOOOOOOO0oOOOC5OOOO'5O0O0OOOl3O03OOOOOOOaOOOOOO0C0O 
— I — I — I — I — I — I  — l  — i I  — I I  — t — I I  — t — I — I — I — i » — I i  — i — I i — I — I i  — ( i i  — I i  — i — t |  — I i i  — I ) — i — I i  — )^; t — l 

<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 


o 

LU  •• 

CD  X 

►  < 


—  X 

2TCL  < 

SIX  5: 

\-  -  —I 

v^CO  ► 

•  UJ  M  O 

O  M  —  < 

O  —  !\JZ 

.-tin  — .  .0  * 

•*  i*-  o  *s: 

—  ►  f-  >o>- 

—  \0  •>  ■—  00 
-5w            — .     m  t-i 

•«  vj-  — "-*  LUX 

LULU  CM1^  h-  D- 

•— it—  ,— lO^O  — »  •— 1   » 

— 1— 1  ••  *<t  q  cCCD 

OcC  rH--»LU  z  3> 

—1x13  11  II  cC  co  - 

—  x  ►— «►— 1  ••  —  O 
-i\- —  -   •«—  M  —  X 

►  I  —  I— H  —       •■         co  » 

LU— .O  OOOOi-l       U_  I    M 

>-*—>  •  — —  •    o         •  — 

—  ••lui-i  1—  —  Z  Q 

OUJZI  —  —  OCO    -  LUX 

LUi— 1    »Q.  CC   t    '^00  »o 

x—i- 11        rs-p-i—  «-_i       a.z 

XX  hOQ.«  >t    -  •>Q-vO<  OX) 

I— h-  I  — l_J~>  Hv0\0j-OO  Za  r-th-l—  w      Q-vOvO^QiCMl— t— —  —      i~i 

II    II         >$-  — »<_—»  _.—          »._|  _(J)  Hail«-       0«— —  —  CLr-tCLO.—       —    ► 

XZ«  ")o    »Q-  O               »LUoO  •  •-"-'    •  —                    »CD       ^^i    tLU00-4 

<i-*XO  »wQ>  hLUUJQI-Za  Q_J  O  — QLUJLUUJQ        O  — —  01-2"   n 

5:s:i—|—  LU  II  Z  |-I-Zmm|-      Z_J      —I—    •    «ZZ- It—  I—  Z— II—    •    •Z—t-i—t 

1— 1—  1  t-4tu<—    Oi-i>-i<a:_j        <<     -5     or q: < o < >-h •-•  < _i    ct:c*:<a:  ••  » 

— o  -co  •  •    oara:  «3zo      »u    hooo  •tl^cccc  •  <ooo  «3<x 

«-»no  O     —  O  32»>       »-o     — »         — o   •   •-»  •■     22-.UO   •   •  —     Olu 

X?»    »  _J  — — I    •       — »  •  — 00       LL     •— .X<       — •—    'CD  —  •  — ■*»    •  —    •"— 

00         <HM«,  Z<      •     «LU  •  —  -»»-l     •(—  «—<r-l  CO  2:0—  i-l  CM  «—!—•—•  — .— .t-l-^— .  ■-(  CM  r-t     »0 

h-  — »2!5:—  lu  hhoooz    o •-<•-•  tnaoz  •  1  ~s  1  o  •  •  •      1  m-4-  »cno  •  •  •!-•*--. 

D.-31—  1—  oao  s;*-  »LU  t       t   t  «o  »z   «  +  uu   ••—!—«  »OOOh   #  •  «o  •  «ooo  •     en 

Z    •    •    »-J     •  >—  *  LU    «t-i       OOh LULU  —  OLLOO    ►~3LULULULUZOOLUUJLULUUJUJUJLU|— r*- 

».t-i|—  h—  <LU  I  U-ZLUX       LUluO    iO       LUO    •LU--tHH_J    •    •    ••-tLULUO    «CD_J    •    •    lOO    •■ 

h— OJOJ  uiXZ    ♦^DQ.LU    •    •    •«/)    «Q.    *~Z.~Z    •  II  *-    %\~ t—  oOq^    •    •    •«/)    •    «h-h-LO    •—JvOI— 

HO    •    •—    •  D<MVDJDDHI-2:Z<ll.#OQ.",50l-Q.ll5:Q.ai-l-2hHQ.CL2ZQ-wW 

Moiiitoa:        z£OzsuJzZa.Q.oo2:<oQ(j)MiicL,-'MoOt3iiQ-uaQ.^yooo     11 

•  •  Ih  H-CDLUct:  '-"I—  IHwDHCDjJwQ  Z--i»>»Z  —»>-h^-ww  z,-"-,>-'HHi<i— *-«^0  iuZ 
OOOvfrl—  —  . —  <^,LU^_(—  II  cd—— »-«-  —  —  »-— I <—  II  «-wr--3«—w—«—_J—«-ww«— **—•»-«— —  -J»_h-i 
II   II   II        II  II        II   II  ZS  II  Z  —I      O  *—  —I  _!►-.< 

UjLUcQ0XU_LUCt:u_LULU02cDU-LL.LL0LLLLU.ULLL.<U.<U.U_0>-"  LL.U-U-LL<LLU_LLLLU_U_LLU-U_LL.<ct:C3 
t— 1  CD  LU  O  H-  ►— ' '"" '  LU  t-H  CO  t— •  O  I-  LU  •— 1  •— <  •— i  O  *-*  *—>  *~*  <— • '-'  O  •— <  Z  •- '  •— '  Q  O  •"*  •- '  •— '  "^  *>J  •" ' l— '  t— it— 1  •— •  hh  >— 1 1— ( 1— » •— 1 0  3  *I 


M 

rvl 

M 

r\l 

_ 

^ 

-^ 

0^ 

0 

O 

r»- 

► 

h- 

^ 

X 

»« 

—       IT\ 

<r 

—     in 

^■-»w 

5" 

vj-  —  — 

(\|LT\ 

-5 

CMLO 

— <0>O 

■h 

rHO^Q 

►    ►< 

X 

••    •■< 

i-H^HLU 

< 

^-4r-*LU 

II    II  CC 

2: 

II    II  CC 

l-H>-H 

1 — t 

1— 11— 1 

•»     •*■*-» 

•■ 

^    ^<— « 

hh- « 

LL 

IVl 

l-l— -^ 

(/)(/)— . 

O 

rsi 

001/1  — 

->t 

z 

— ^J- 

• 

*■ 

— » 

• 

— ^LU 

2: 

0 

— .— >LU 

COstO 

> 

r- 

co^-O 

r-r^  • 

CO 

•« 

f^r-  • 

»  ►>- 

*— 1 «-« 

LT> 

-  «-i— 

\0x0D- 

x>t 

-^«- 

vOOD. 

«^^-<— 1 

CLCMin 

—  ^ 

w 

•■.— 1 

OO 

— * 

LULU     • 

a  ► 

►<-^ 

LULU    • 

\-y-cc 

>'-• 

fHLUO 

h-i-ct: 

1— ••— >o 

►  n 

II  C£3 

m»hO 

qCCC    • 

0>-i 

«-•      h- 

cccc  • 

32-. 

X    •" 

►~Z 

33  — 

CM 

►h- 

H-—   •• 

CM 

«-••-•    • 

M  LO  00  >J- < 

— —   • 

-»— a 

«i  *»»» 

w     ,0 

— a 

rOvtLU 

LU  — 

cO>4-lu  — 

•   t   • 

X  — 

—  O 

•    •    •■— • 

OLUI— 

OOOvt    •!- 

OLUI—  "O       — 

luOq. 

zr»M-z 

LuOQ-   »     >J- 

•    •(— ■ 

XJ  » 

»0-  ►"* 

•    »^n0      cm 

nJ-  O  i-"  CM 

m  .—i  r"-»— •  1— •  i- • 


75 


OOOO^OOOOOOOOOOOOOOO^OOOO^OOIOOOOOOO^OOOOOOOT 

o  ^  t^  ro  ^  in  sO  r^  oo  ^  o  r^  c\i  ro  >^  in  so  ^  oo  (>  r5  ^rvj  rn  >^  in  vO  ^  co  (^  o^(\jro>t  in  Oh- oo  O^o^^  I— »f\j 

,-i,-i,-i_H.-H,-H,-irH,-i-Hr\i<\j<\jr\ir\irMr\jr\jr\ir\jrOrorOr^ 

ro  ro  rO  m  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  <0  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  rorOrorororOrorOrorOrorororororOo'~> 

ooooooooo^ooooooooooooooo^oooooooooofloo^ooooo 

— I I  — • — I ( — I — I — I — I I — I — » I — I — I ( — I — I » — I  — I — I — » I — I — I I — I I ) — I I — I  — I ) — I I I — I I  — I — I ICQCQ 

«<<«««<«««««<«««<«««««««3D 

2:  v..  ro 

*  • 

co  ►  O  ll 

i— i  •>  .    f-H  O    •»  »• 

.        .  X  -v.    •  "V-  II 

ro     •  a  -  >t  o  -      • 

—<■—  i-l  — »LL  S>-  LLI        X 

-x  o  ►  — t-  X      X 

.        •>         -  O         ro  •— '  I—     rO 

—»      CO  00  v»  •  >-oo  •> 

•        lu  o-      r-        i— z  ii 

CO       O  UJ  SIX       u_  h^UJ 

•      Z  CC  —  f  IOQ  ••       \-      —» 

o  o  x        r3:  <    -n 

Z       Z  LU  OX       .-»  UJZ  ►  < 

O      —  O  LUvO        *  DO  X  00 

z  »— 4  •  |_  .  ,$■  »  hh  ro  -j- 

o  i—  ••-  3-  •  -\-  ro  * 

m  o  CC  **«*  — -  cr*  xo  ••  . 

\-  Z  OrO.  —  5I>-  ll  >tZ 

O  Z>  LL    »Z  -  OH-  ►  "O  O— •*  Z 

Z  U_           COO  •(_)•-•  X  -  LL  #.<_>£- 

3  ZLL1-*  Z      OO  -*  LU-  HZO  3 

LL  I—  O    ►(—  CC      Z  -  X    -  I  O^h  I— 

oo  »-i«  (_)  o   »lu  ro  H-X  — .hhoo  lu 

Z  lu  I- II  Z  i-ooo  •  -  ro  X-2Z  a: 

o    i—    oi-io    lucq        r-         *  ►  i— oo 

I  LUXU.  CC<Z  LL  X-  »-'Z  * 

O       LU  OOQl  O  *  OS!  2TO-  LU 

OX           -  —I  O      «-h  X  .3  »-*UL    •■  O  — • 

<      (_  OO   .<  Z      h  M  "00  LL       >0  <  • 

ooxz  <    o      •■        z-  zo  •  a  h- 

c_    cc     dom           z  <t        o  -  hiluco  00  o 

o     o     c_-*o  LU_J3       .—|X  I  H-LL  -»z 

Z                LL      LL      0^«-h  0<LL  CT»      -*OLO  03   -  \-  -3 

hh                                         .  CC  <Z  LL      ^O    •  XO--  h-i  O.LL 

<  <      <      O    »0  Q.H-.             »      <<.  oiS:  X  O 

o  (— — »-— lus:        000a:     x      .-  z  ^o..—  o_i 

<  <— .<—»i— o  11         mo     fi    x  »o  oo_;v>  ►        _j_j 
Qndso:          —  I—  cCcC        -     *Xh  x     O^lu  < 

— o  ro     row-  o-  hoq:  *t  — rot—  c£iia:-o     --oo            — . 

Org  1—   »h-   •>  •—  ZI     lu  w  oj  .0  —     a:   •  <— -  O     -»t«     -  — 

o  oooozro  »-o  ►  •-•-  Z                     XLUh-CL-  >     -  -  •      X- 

►O  O-Hant-i    «X»-h   ►X  X  »XD  It  -       z      o<-     •QZ-Uh 

LO|—  ZLLZLL       C0-4-I— LU<  ^H       ,-(<LL,-»  ►(—  LU|—  <  Qi    »fO— lLL'»   ZO 

*-  MH<H^0JLL>tOO2:  *     <5!»  ■-•  ZXooOLuLua:rO»-<LUOQ.O_J 

OO  iH     .-ix  ••  *z<     z     ro      »      •»  •  oouja:ooc£<t-i  n-<Q<aa 

<o        luw.lu^-1—  -  -  Da    o     hh    x     xo  i-ir-OLu    llo  ►-  llcostoo 

LU  IMh        II     »LL       I—  t-"         ►      CNI| — <%!•— I— •- —      \-^s.cCO--  -   l~ 

CC-*  I— "^1— ^»  21      »—  •— *| —       X         -*~*    »LLrO^-i      O"  <         ►_I_JLUZ— l_l— I I I 

I      - — -      —        —  UZOOSTO      *-*      HS.  O    •<      Z5T—I-  h_j_jzmJjJj_| 

^.co    h-     ..     ••-  nj    odhz      .    <ms:  »o<t-    00      kt«mO<«« 

•  •  •  00  00^-  -  I  "5_0  (NJ— .vJ-_jotr--lr-(rM-^LLoO  C\|h-00_jCLOOOOO-» 
HO~N      <      <>v    ►   »00      LL      H-i^-»in      LU    •LL^>«»-  »st-  rH 

•  LUh-<-"  3  3Hxroo<  +<.  -  k—>t  f  -^s  »o  o  »  < 
LU  »r»-LL.  •  XO  •<  X<MX  LLXXXXLU  HX  o 
ZZ     «.v0"»v— ^  — --ti-ICO        -    -    2!        OJvOrO-    ^.     -r-tr~t^-i^-\— »    LLrH-    --.--..--00 

00<>-  I—       I—  .  LU— .       X  LU       X 

SO      h-t-ZI-Zh-h-  II  •fcl-H-t-r-ll-'HI-l-      -  |_|— I— 1— >.( J- h- »— H- »— t— I— H- 1— h- H- 1— 

0<LU<<>-i<t-i<<       .  <<         •<    *<<2TX<<<<Z<    •><<<<<<<<<<< 

— i-zsozosj:"    *2:2:i<i02rros:5:        si5:s:2:»-.s:.  5-2:2:2:5:2:2:2:2:2:5:0- 

>->cCoco.cCQ.cca:>'Xcccc     ^cc  *cccc        cccccccc     cC'»qcccococgcccccccccccccz2C* 
LLllc^OO     O     OOXOOO     LLOh-OO     xoooo-  o-  000000000001-z 

H-tt_.3U.LL-   LL"   LL  LL  «4"  Is- LL  LL       vQLLLLLLLL.   >0LLLLLLLL    »LL    *  LL  LL  LL  LL  LL  LL  LL  LL  LL  LL  LL  00  LU       i-l 
<-H       —I  r-KNJ  ,-iC\J       f-l  -■ «<M  h-I       r-(  O 

O 
O 
O 

C^oo     r—     ^olo         >tro         r\j     >-io         o>oor—o     lo     vi-o>cor—vOLO>j-ror\jr-io  o 

coco     oo      oooo  oooo  oo     coco  h-f"-r«.h-      r-     hv00'0>0>0'0>0*0>0*0  OO 


76 


OOOOOOOOOOO^OO^OOOO^OO^OOOOOOOOOOOOOOQOOOOOOOOOO 
ro>tir»>or^<x>^Or-<ogrONtLnv0^co^0^c\jrO<*Lno^oo^o..Hr^ 
OOO^OOC5>-t,^.-»r^^r^^,^rHr-*r\jr\j(\jc\)r\j(\i(\j<\jr\jr\ir^ 
OOOOOO'^OOOOOOO'^OOOO'^OOOOOOOOOO'^OOOOOOOOOOOO'^OO'^O 

000000000<50000<1000000000000000000000000000000030 

cocococoaDcococQcocococococOcocococococococococococQcococQcocQc^ 

00  00  00  00  1/1 C/)  00 1/5 00  O0  00  CO  00  O0  00 1/)  00  00  OO  O0  00  00  00  OO  ^/)  00 OO  I/)  00 1/)  00  OO  I/)  00  00  00 1/)  OO  OO0OOOOO0OOO0OOOOOOO 
00 


LU 


Q  •>  O 

Z  Q  »- 

«t  00  "OO 

►•»—  ^) 

►  x:d  ct:^ 

^  00  0  + 

COS  l-S 

Q  •»  ►  OX 

Z  LUH-  LU  II 

<  DD  >— 

OO  LO 

S  S*:      -.  — 

•»  •»     o  •* 

_J  00|—      CD  >   ► 

_J  Q."-"      ^  <Q 

<.  lus^—  c^uj 

— »     a:  lu_iooq  <o 

q     o  NjOcQ  1— 

CO       LL  (-(»»»  _JoO 

^  O0|— OO— »  < 

►  00  ►•— iSsO  •— irsj 

<       H  <S~3    »  51  + 

Q      Z  X-«   -X  OS 

co    lu  a-jt/>s  zi 

•«      •-•  _Ji^S-5  >-  II 

Q      O  <    •■'-'"J  — J  — 

CO      t-H  ►<   •■«—  0-4- 

2:     a.  xqcOll  a.*-                         • 

►  LL  IhUO  ro 
2       LU  ~JXU_l/>  LU    •■                                   \ 

O       O  •— 'LU    *    ••  (— "-»                  —             "-«                                                                    «-»-» 

O      O  »-SS  — »  t— (•— 1                   •              •                                                               •    • 

»  x  »>-Ln  S*-             <-•         <-i                                               t^JtM 

LL.      Q    •  s<</>   *  C£X                I             I                                  ••                   SS 

(_)             ^  ~3C£SX  LU#                    X             -»                                        >                        LULU 

00       OoO  -5J—    »-S  K                 O            <-<                                      <                       i-Ht-H 

•■     Z1-1  »xSh  X              I            ••                            a:                 Q.Q. 

x     <cj  xlu>-hh  n                   qq.            x        hh                          a:                \   1 

•■  s^0^*-"'  CT1                         LU_J               Q           •— 1                                  <                    1— ii— 1 

o    coz  h-i  *-)Xoo  r-                  >-i<           ■*         —                                         xx 

—             O  MX    •"    «-LU  QN                             LL  II                    i-i       —«X                                         00                        OQ                   •• 

lu  ..lus~-o  00                  h-i—           HH—ro*—        *-    «■*    o          .     ##            o- 

2  X>-  xo>-x— 1  c\|lo  Orn  a:m  •— 'r-i—  <m  ,-i  o  sis  O 
lu  I— -J  <2oos<  ^ro  o  — <M  —  »-i-iro  »-c\i—  •>— «  •■  v»  -5-5  o 
O           OC  S»-«i-i-J>  »—           — LO                     Z)S       X           •*-  h-ii-i    ->—    »mS^S:       2-                     coi                — ) 

O          O0<i  — 3                   I— I  I— I                   1— |vfl           I— I                   O              *S           |-I<»-'WIHMM     *l— I      ►•— I          ►— IX                           WW 

CD       LULU  .SS-UJ  S        sO  +  C\l        +             LLLU(\Ji-h        +  X «—  X  »-•  — '-',-'  mwi-i       oOS                   2TOO                  S 

h-z:  xcosox  •-,     *xcr    h-x    mi>-<    i-iq.x-«->—  iwhhwi-hw        -3      •  «ho  •  • 

LU       <»-i  <<>-       h-  —I       XSLOXi-i<XLU>-  II     *      •—— I   I      »X   I   X«-XwX       LU-?       O^^UOO       LU 

2:    x>_i  si-wz  ^    smh<ss:<m    ->-i     1  <  11  (\jw  11  11  x  11  x  11     x  •>     11  11  11  11  11  11     x 

i-h     _j  Hssouj  ■«•  ro -5  i-i^  *:►-••-' 2:  o-lu(M  11      x  11  — •  11  11  —  11  —  11  -»     t—  r-t     -*  «•»«  — • — - -»     t— 

J—       O  mNOQ       -5-HMj(£-H(  n«m       S-^m-»-»-^fM-^lT\  — >t    •        II  .-li-KNJCOst-LOvO 

3  ><  zzzuim  M  coo  11  11    «  M  *:^  11    •!-•     i-ii-iHHrn  -.-km  •>  *lo  *<f  ►^-ilu-5  |    »  »  »  »  »  •>     lu 

O      LUQi  OOOZ- 1X2:2:  sOOJfOX  H     «XCNJ_J  »      •-'1-1  -s:   -  »SS   *S   ►Sill-      -3-j-5-3-^-5~5      o 

a:        ct:  sssLu<m  11  hhxx  11  <Q-f\i<  11  <rHi-i  11  11  t-HHHf_.i_ii-Hi-ii--ii-Hi-ii-i2:<c\j  11  «-»'—~-*-ww02: 

CO       2:<  SSSS>-<ClC\j3SSLUSS  II  Si-"— IX       mSmmmmh (^Hl-l^-|l-ll-lO,-'       S  LL  LL  LL  LL  LL  LL  II  LU 

Z3      LU  OaO'-l-Z-IUJ-)w>-<M_JX-5Xh  II  ommwwwww^.w« MhOlUUOOUOWS 

00    olu  oooQ>-'*-,^ct:-}i-iQ.ci:^Qa:Qi--i--.Qct:i-'XXxxxxxxxxooi-iQQ:ooooooooooooss 

ox                 2:  2:^  2                             o 

COl—                                            M  l-lw  l-H                                                                              O 

OUOU                         O  OO  r-H       O                                            CM        O 


77 


OO^OOOO^OO^OOOO^OO  O0  00'"500'""»000  0  0000  000  0'"*>00'">000  00 

— "(NjmvtLnvOr^oooop-KNjro^-Ln^o^-cxj  c*o^c\jco^Lnor^coo^o.^<NJro>^insor^ooo>Oi^r\jrn»tinvO'*- 

inir»u,noLni^iAir>if\vo»OvO^O'0>o^o^OvO  >o^-i^r,"-r-r^r^^i^r^r^oocoooaoooooooaDcooo(^cj>^tT>o>CTNcr>C7^ 

oo^ooooooooooooooo  oooo^oo^ooooooooooo  o^oo«  OOOO^l 

oooooooooooooooooo  ooooooooooooooooooooooooooooo 

CQCDcricDcQCDCDcDCQCDcDCDcDa3CDcQQQC0  CD(I)aDCDcDCDaDcDCDcDCCCDcDCQCDcQCDcDaDCD(I)a3CD(XlCQc0aQCDcD 

cocooocooococooocooocococococococooo  cocococooococococococococococooocococococococooocooocococo 


Csl  UJ 

z 
C\J 

a.  o 

o  ll 

CO 

*.  —                      CO 

—  in                _i 

(M  •>                 < 


LL  ••  ••  Z  + 

o  *:  —  >•        a: 

CO  to  >t  _J  UJ 


CM 


LL 

O 

CO 

^» 

00 

00 

» 

sO 

W     •• 

CO 

UJO-O 

vO 

y-*-i  ll 

c-ti^CO 

O" 

o^oos: 

l-Q. 

h- 

3; 

Ol- 

i— i 

>-— 

OOm 

2 

—0:5- 

0— 12 

i— i 

<th~> 

t-H 

_j 

|   LUCO 

— *_» 

2: 

•22 

—•    ^ 

» 

zlu2  • 

•  UJ    » 

r-4 

o_i>o 

LUX^ 

II 

M    •COLLI     • 

Zh  II 

o_ 

OOZ          •O— t    •       Q. 

2-1 

|  OOCcO  II 

+  colu^; 

O  ^  Q_  c£  ^0 


O 


iH         ro 


o  UJ 

CO  X 


c\J 


X 
Q    * 


1— t      OoQ'— ' 

a:      •«  ••  ►  l—        w        xlu        u_ro     -?CL  < 

3  — .CQ^rH  LU  >v  #       QLU      u    •      —2  Q 

>0    •■    ►—  CO  —  <       c^X       COO       U.LU  CD 

zs  - 

<~52— — .  X  •-»  — •      —  0£      —00       +   I       --KN      — 

-5    000  i—        +        <m    •-to     r»-     — — »      •>  •"-co 

co  •— coco  cC^.  -       ►u_      oo*«      -4-vf     ->~5Qoo 

►— OCT"    •"    ►  LL       LUQ_  1— (i— 1  •>•— 1  ••    ►      «—»».cQ 

z  »-oovOvO  o     0+        •-,     »-,>     »ox     ~5~>    u-ll^vOq: 

LucD   »w— .  ct:2  <—      —  <      —2      -—      OO   •—ID 

1-1    so  CC       CHX  TL  —  T.CC  LLLL      CO0O.-I 

UU  .*—  UJUJ  LU       ^—  #i-l-frC£       LUCO       OO         I      I     II  UJUJ 

MO^hh  o     —  *         —  •>— <     t— o     coco     «  —  >—■»—  oc: 

LLcoi—  i-n-H  cc     —        rriMtn        i-'O     #  #      r-tog  »»-t 

u_  —-*c£qC  O      2    •  •••— '  ►co     a^^x     — •-*.      ►  •"" »o£  — 

UJIC<:22  OT^  M-mO        32        ^C\|       HHW2X 

O    »>3  I—       ++(M      •-'X'-'O  t-i        ►   ►      +  +—      < 

OO      -»•""»  >f^yv;X      w^w"^      —CO  — -5-5      ~3-5<  — 2 

,_i      ►^rsj^  uj  +  aasiHizizxifi    ^-i«-n-x<— —om-j 

+  Q^    •  I     I  ZQ-— h  +  «o-hS   I  ►LLLL<U_LLCQ  |      • 

X       «-r0   •    •  ^#  —  Hwfl  _-w-co-5   •-  -500200—   •►- 

LUU32     •LULUr-t  LU-)ti^(—    •**-•     »COcQ       -}LU  —  «-.cOCO~)COCO       LUO 

a     —  Q_j_j  +  oocoXc\jo_a:rH  |  cm  11  xlu  »_j     ll  11  11    ►  11  11  — _i  • 

2C0      LU    •    «Qc0  II    II  I—  +  — o  II  X  II  —  II  X^    •»— o-*  —  f-»—  —  ro    »2 
»-i      Q    •ZZCQZ^-      2|—  cOi-"2  —  «-H— •  I—  II  Z<CO,-ir\J  II  LOvO"—  Z>rH 

11  Lutnzooz*  cnj^lu  11  q:*  •—••—•  •— i  »-c\j    -502  II  •  •-3  ►  ••    000  + 

J         Il002—I002:o        1  Q.       xx      OOO-M-  CLi^^l—  CCO    •      1-1    «-2    *LU      OC£Q_-}->      -J-3LUO-J2 
r~Q.2Z*-LL«—  <2  —  2LOO_^^iLU|—  _|0«-'— 1£^.'—— .<LUCO(NJLO  ||  •-•  HH  HH  O  r0  —  O  2  «->  —  >t  *-  >-  >-  —  —  CL 

2  ii  o  I— ii     lu     ^  ii  ii  o     _j—         ii  n<<a:oii  ii     Shhhz        lllullll     llll»-i         n 

O  II  2hhLLI— LLOCOLL20  II  ^^Z_J<IJ_LLLL^C\jaOLUoC<caO'-iw,_.,_.<OLL       |— OO  OOOCtTLL  LL2 

Dso:i/)iHWi-((-5:w5:Q^aa:MjoMi~i»H^^cDcQzoiiQMiii>QM    cococoococo3>-<'-'c«; 

LU  O  <  UJ  O 

t-  (^)  <j>  o  < 

r- 

^  {J  (J  O  LOO  CO  CO  >$■  s0 


»— « 

fm. 

— » 

1- 

-5  — 

2 

• 

(N 

z 

— ro 

a: 

f-4 

— % 

•>  •• 

•i 

LL    ► 

LU 

+ 

— • 

►-•2 

^ 

0~5 

X 

oi 

i— i 

»— 4 

K 

CO  — 

UJ 

e 

—  1— 

Z 

■M-LL 

LL 

o 

t— i 

XX 

► 

— O 

O 

OC 

i— t 

*LU 

-J 

(NJCO 

a 

»^ 

CL-Z. 

«-*<-• 

►•H- 

1- 

•m* 

X 

LU 

u_m 

-}CL 

LU 

v» 

* 

OLU 

o  • 

—2 

CO 

^» 

< 

a:X 

coo 

LLLU 

— « 

X 

Ol- 

>-»•— i 

OH- 

LU 

• 

1 

1 

UJ 

COCO 

X 

»-l 

^^ 

—  CL 

-co 

+   1 

1— 

+ 

r\J 

r-t(D 

r-- 

-**■ » 

a:^: 

» 

»LL 

00  •• 

<i-<f 

LL 

LUQ_ 

i— i 

1— 1 

•••— i 

•>  ► 

O 

o  + 

•— • 

•-•> 

vOX 

-5~5 

0:2 

M 

«-< 

—2 

«w 

a: 

oq: 

X- 

-XOr 

LLLL 

LU 

^w 

*--"-»t  or 

LUCO 

OO 

o 

— * 

*-• 

*- .< 

l-O 

COCO 

CC 

—»— 

m^m 

H-.0 

** 

o 

2    • 

••HH     »CO 

□C^x 

-^^» 

or^ 

1— (■ 

-.►-•O 

3Z 

—tc\j 

1— 

+  +(M 

i— i; 

rwo 

t— i 

••    » 

y^v^X 

w . 

!»■  w^ 

—  CO- 

--3-5 

oooooooooooooo<^o 
<x>  0>  o  -iMfl  >$-  in  vO  l*-  oo  C>  o  i-irvj  ro 
a>oso'3oooooooOr-i1-i^i^ 

OOOOOOOOOOOOOOQO 
COcOCOcOCOCOcOCOcOcOCOcOCOCOcOCO 

OOoOOOOOoOOOOOoOOOoOoOOOoOoOoOoO 


OOO^OOOoOOOOOO©0  0000  00  00  0©00<50 

-4-  in  so  r>-  oo  o  ©  i-i  cm  co  >*•  in  so  r—  oo  cr*  o  i-i  <M  co  ^  in  vO  r*-  oo  en  o  r-i  cm  m 
^  •-•  p-4  f-t  ^h  ^  (M  (\i  cm  <M  c\i  c\i  cm  c\j  cm  cm  co  rn  ro  ro  CO  ro  ro  CO  co  ro  •$■  nJ-  >t  >t 


ooooooooooooooooo^oooooooooooo 

OO  00  00  00  00  00  OO  00  00  00  00  00  OO  00  00  00  00  00  00  OO  00  00  OO  00  00  OO  00  OO  00  00 


a 


o 
II 


CM 


X 


or: 


• 
o 

—I 

UJ 


II 


• 
O 

LU 


II 

m 


z 

^» 

X 

m 

• 

a  ~ 

•» 

CC 

i— 1 

•"^  • 

<* 

a 

+ 

roro 

HH 

LL 

2: 

►  + 

» 

a: 

—>SL 

- 

> 

"-• 

<—al 

II 

< 

>s. 

■»^^» 

^ 

on 

•"* 

X*v 

a: 

2:-^ 

«--^«. 

< 

or:  • 

—■ H-    • 

«-CM<-H  — CM 

fr 

UJ 

I-  + 

►^  + 

• 

h- 

0:2: 

H-.  +  2: 

•*^* 

►— i 

Ooi 

•-"Sla: 

sj-ro 

2: 

00 «— 

—or:*- 

>— .   • 

CC 

*  *x— ^ 

-O 

LUCM 

—».-» 

*!--.— 

«■*«  ^ 

XX 

>*■  in  y  or.  cnj  ,-i  c\j  ii  uj 

2: 

!-»•••• 

oo  ••  ► 

►2:0 

LUt— <  ■+•  i— 'i— ( 

>— "OOi— »•— • 

t— i       .— 1 

X«-h 

»— •  »— '  •— « 

00#  >-**- 

*-i          ► 

t—    * 

1    !<»< 

1        .w  — 

"-      X 

■— ( 

1  XX  II  CMXXX-  CM 

LU  II 

X  II    II 

~  II  II  II 

II  w— 

<hm(\jh   »CMfSJ^"l^Hh-Z 

a:     •— »  •>  »jr  »  ►  ►  »<r<to£ 

z    s:  «-•  mmwm  i-i  i-i  ce.  ocko 

OJOIHwwww^wwQOUJZ 

OQ'-'XXXXXXXLLU.QiUJcM 
LU  O 

or:  O 

O 

O 

CT>C0  O 

o  r-coco        oo 


1— * 

M 

00 

•• 

ar:a: 

X 

<LU 

1— 1 

— )>D 

»• 

•2>Z 

Q 

Oi-ioj 

00 

HH 

►1- 

1— LUCD 

X=5 

or-X 

OO 

<h- 

cos: 

Q.       U- 

»►    •• 

OO 

LUH 

<Z 

OJ 

-->- 

00 

h-o0< 

2:^ 

<r>ar: 

»-    * 

— » 

a: 

OOK 

Q 

2>< 

a>-i 

CD 

am 

lusis: 

^ 

m       LU 

►->>- 

»- 

K    -X 

LU— lOO 

z 

OoOH-    • 

NSO 

o 

2!UJ      Z 

1— 1   *  » 

D 

~D\—  00  UJ 

OOI— 00 

•» 

U_<LDO 

►mS 

< 

ZOOQ 

<5!-> 

D 

Oi-OcO 

Iw    ••- « 

rQ 

JO 

Q-_JOOCM 

•» 

LUQiOLU 

—1^:5:  in 

Q 

mOJZ 

<x.   —*— ■«-* 

CD 

U-OUJi-i 

►<  ►s: 

z 

O'-'t- 

xct:3h- 

•» 

LU      U.ZD 

s:v-ooo 

Z 

X-l      O 

"5XLL 

_J 

i-<     a: 

1— iLU    •    » 

a 

o  #co 

►2:2:-. 

00 

U-mjd 

X    »->-CM 

» 

oa:<oo 

2l<ooin 

o 

o  • 

OiXS- 

>— 1 

LUZt-Z 

-)t-  -^ 

00 

31— iLUi— • 

»xst- 

^ 

_J_J 

XLU>-00 

ro 

00 

<>-  -Q 

5:^:00      •• 

0> 

0£ 

>oouj 

1— 1    •■"■ )    *-00 

f- 

— < 

Qh 

hX   »-.-»uj 

f> 

LU2!<< 

►UJ2QD 

COLU 

a 

ihzq: 

xQ>ca_i 

mi— 1 

—1 

1-      Oiil 

<2o0v^< 

^coa. 

LU 

QQ^ 

5"  i-i  ►-!«—!> 

otn^ 

1— 1 

00UJ_IUJ 

->       < 

QiOLU 

LL 

UJ|—  <0 

►  SNDUJ 

sO 

<CMhh 

k<s: 

XCOSICDX 

* 

00         |    CJ>CL                  X 

UJ 

<2     00 

<<>      t- 

X 

a:     -ins        x< 

Z 

30LLI- 

2:1-002 

2: 

*  CMCL^-l<           <2! 

*— i 

JmOZ 

1-tN^V.OLU 

0 

•  -51 

■<1<#X^I           2!i-i 

h- 

<00       UJ 

MN40 

II 

0-5 

x*uji-icl        mq: 

3 

>UJZih 

ZZZWh  11  aroOOO  II  ll  QQ.or:  11    «-J          11^. 

a 

ujooo 

OOOZJXlU  II   II 

II   II  _J>OZ_J<ZC0<           X    • 

a: 

1— 1 1-1 

2i2:2:Lu<uj2:h-i-xx<xi 

-<  11  0  11  11     2:<fM 

CD 

Ql-h-U- 

2!2:2:2:i-tQ 

>-'D3«h5:2  II  OO-LUQ-O  II  21  II 

Z> 

_JZ<LL 

OQOmhz 

H002200lUa:iXXHCL  11  SIi-iX 

00 

UJ>-iIDLU 

UOOQhh 

2:  ^  2: 2:  ^  h-  -5  or:  <  <  uj  a.  <  2:  a:  or:  0 

h-iOOO 

z 

LLQ.UJO 

1-H 

o<~>oooo               ° 

79 


OO^OOOOOOOf500'50000000^000oOOOrlOO',iOOOOOOO^OO'50000 

ooooooooooooouooooooo^oooooooooooooooooooooooooo 

CO  CD  CD  CO  CD  qq  CD  CD  CD  CD  cO  CD  CD  CD  CO  CD  CD  CD  CD  CD  CD  CD  CD  CD  CO  CD  CQ  CD  CO  CO  CO  CO  CO  CO  CD  CO  CO  CO  CD  CO  CO  GO  CD  CO  CO  CO  CD  CD 
OO  OO  OO  00  00  00  OO  00  00  00  00  oO  00  00  OO  OO  00  00  OO  OO  OO  00  00  00  OO  00  00  00  OO  00  00  (/1 00 1/5  00  OOOOOOoOOOOOoOOOOOoOOOoOoO 


LU 

> 

I— I 

o 

DC" 

o 


o 


O 


a. 

LU 

> 

•» 

LU 

i— i 

II 

a: 

o 

t— i 

ac 

•i 

LU 

cc 

»■• 

15 

— » 

a 

I— » 

O 

_ a 

LL 

«-. 

< 

• 

< 

-J 

+ 

00 

1- 

Q 

CO 

LL 

2: 

■z. 

^^ 

•  • 

o 

c£ 

LU 
i— ( 

^«, 

OCT 

00 

V. 

O 

CO 

LU 

cC 

2: 

1— !• 

-»co 

f- 

— « 

LU 

LL. 

u_o  ► 

r-l 

o 

^ 

LLCDvO 

2 

+ 

DC 

•  •• 

LUii  — 

O 

^ 

2: 

5: 

o 

i-HoO 

O 

* 

>—i 

^ 

cm 

* 

wQ-O 

r-o< 

-»LU 

h- 

*- 

•t     < 

* 

1—1 

I—  HH    II 

II  h- 

< 

< 

-«• 

a: 

II 

c£i<£oo 

oo.' 

-IM» 

s 

Q 

oooo. 

< 

*i 

OooS 

\- 

-QCQ. 

2:  • 

CO 

hs:* 

ii 

oo 

oj- 

"20 

o 

II 

001— 

s: 

u3 

#  >— ~ 

O      i 

-"      O 

ol 

Q 

O*  LU 

ex: 

Q. 

—  ars: 

C15CD' 

— -*_J 

ooy: 

< 

LU 

o 

-»OI-> 

< 

<t>0        i-l 

^ 

— > 

+  < 

i-H^ 

II 

2la:Luoo 

•~llO  1  ^  +  ^  ► 

fNJ 

—»00  ct 

— . 

+     ► 

^ 

ll<ss: 

^OCD    •      X2S 

• 

•SCO 

o 

<rH     • 

N|2« 

• 

—  LULULUO       •-» 

a 

oo« 

• 

a:  ii  o 

•  LU 

•  »>a 

LULU 

JI& 

_LU  +  — « 

LU 

•#  ^ 

LUOt-CD  II  —II 

i-lr-IOOLU 

ZZ 

—    ihZWIQ^ 

•  C0OC02 

■Z.  II  Xi^-» 

1  H- 

— •  +         »f— (    ••— II 

rOZ      ►-• 

|  l-CD^ 

Q  II 

LU  ||  O 

•    »cttLU      CO 

II 

h-s:c£:oo  +  oo_i' 

-UJLU  || 

II         Zw 

cOH-    •  H'-* 

-1SI 

us^lt*^: 

^LU 

•amoroso 

02: 

OOX 

*LU#< 

ZLUSTLUOO 

Q. 
O 

o 

a.  _i 

LU 
X  _(i-H<i-l    •  LUZ 

<        •    •  oOoOOf  II  O  IO 

2:    oo       w«-»t— co  ii        i — »— • 

— >    •  II    II  ZWXS"  oo 

||  rH«--»    •    •►-•QLU       CO  LU    | 

x  ii  hhoi^^oSvOS  •    on 

<z*-wii  ii  ii  ii  im-hozz     ^s:  11—2:  n  h«-zi-oo- u-ws:—  <q«-zluzh-^o  •— ^a:*:  ii 

2!0^2:oOOOh-ih-.q.      Sill   HLUOOII   II  2T      "-iO.      :*iOOI|00||  ||  <      LLiDOD  «  CDO      <«-<0 

-3<->i—  i—  2:2:2:5:1x101-5:002: i-i  11  ^2:ct:Li_i—  luoi—  i-iq-2:  11  0.1— u_oou_oluu.2:z>-.q.^  ii  ii  u_cr:u-cr:o 
oioooooooooooo2:oooLL2:2:oo^a:a:<i-i^^ooooo2:o-Q-o.oo>^5:^<ciii-i5:»-'oos:^cooHHCot-icQ< 

O  O  w  lu  O  O 

o  o  »-  or        o        o 

vO  LT\ 

^         OfM  1-1     o  o  o         oro     o  «t 


80 


oooo^ooooo^ooooooooooooooo^oo^ooooooooooooo^oooo 
CT*  C^CT<  OCT^  &&  &  00<S  OO  Ooc500^^^'^>^»H'^i^f^<^cgfMc\jf\i«N(\jc\jc\i(\jrgfOrororo<^rOrOrorrlfn 

_» _|  — I  ,-(  _|  ,-t  _t  .-»  CM  CM  CNJ  (M  CM  CM  CM  <\J  <NJ  CM  CM  t\l  (\|  CM  <\J  CM  CM  CM  CM  CM  (\|  CM  CM  CM  CM  CM  (NJ  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM 

OOOOOOOOOOOOOOOOOOOOOOOOOOOOOSOOOOOOOOOO'90000000 

cocccccoascccCaDcrimcccDaDcococflcocom 

OO  00  00  </>  00 oo  CO  00  OO  I/)  00  00  OO  I/)  CO  OO  OO  l/)  00 OO  OO  CO  OO  OO  oO  00  00  CO  »/1 1/)  l/)  CO  CO  (/)  00 1/)  CO  00  oOOOOOoOOOOOoOOOOOoO 

•  • 
00 
LU 
(—1 

a: 

LU 
00 

LU 

X 

LL 

O                                              3  00 

lu  a. 

oos:                                  z  lu 

2^ 

oolu                                    a:  v 

o                                      ll  *: 

►^  o 

00    »                                                             _l  LU 

2IS!                                                <  X 

o                                     •-•  o 
••lu                                 2: 

cox                                    o  q: 

►h-                                                   2  LU 

S          —                                     >  H- 

C£LL       _l                                              _|  LL 

<0       <                                              O  —       < 

Q.LU       O  ^       00 

•"Ml—                                              LU  C£       21 

h~    ^                            a:  +     a: 

luoo    a                            a:  2:     lu 

^              Q                                                  LU  Qi^H- 

lu<lu     <                                 3  —~»                 ro 

i-tcQ>-'     oo                                   <  ^<-t                  O                                                                                     oo  + 

00    •"►-      CO                                         _l  <X  +  <           OH-                                                                                                    SIoC 

so<      <  —  *-CC           ll                                                                                          a:Lucr> 

xo_j     ii                             u-  i-a:i-     vOuca        r*-                  ••                                      lus: 

o<lu     •*:                            a  a:  +  x        luo                            2:                                      h-»—o 

men  »c£     o  osilu     02            o                                                                I— I— 

sh        lu                               cc  ooa:         >-•-.«-.        i—        — .        lu                    ^                   2:2: 

OQ-OLU      X                                       LU  *— LU           H<                         ^           O                          II                               HO 

H-Q-i— x     o                               o  2:#o     o^q:         O         +         Z            h„x                   <0CO 

<ooi_         ..                           a:  cl— i-h     oh         o        <         <            zs<                   c^lu 

o*  ►        —x        <     — «        o  I    •>        — x               <*:        >           oooos:    <     —.    t—  s:~ 

OZ^oo     oolu         c£     co  «i-to     -*colu         — .     a:.—         q             * -k- ^     a:     cd     x>->x 

a    o  ►<    clD        i—     *:        i—  o  +  c^r-ii—  q_*£        o    i—*:     x<           ooa.        i—     2:     luk- < 

o— Q.5-     -luz        x^—        x  a: *s a.  +  •-' lu  •          •     xi-     *:               2:1—  —     x^—        2:2: 

<ir>x     ^d  •*-•         lu  +  ^     r-^Lu  <.cc     0:2:  «lu         o     luoo     cc                 uoox     lu  +  2:     a:     -5 

+    I  LU-»OOI—                   i^<|— — l  +  Z  I   — OLU»-hLU_I             lu       *i  +        >»••                   +    I   <       2KI—  _JO  —    • 

_j  »^(.ct>lu<o^         ►^oo<^  qc — t— 2: _j o  •     —(  •      ••_)     ja           t-i^s:      »-2:co<lli-ii— 

<HJC0I-     •                       r-l    I      ||H#LU  LUI-         <->*:      •(£          +<         r-l<<<0                       2:2:^:         r*    I      II   I—            »0 

I— 0<    ►O00_)LU            II  <-»OCMX  QQiC^h-    »*:lu      I—  CC       MK-Qil-O               Oo    •       ll<«OQCO    • 

o  •(— vo    co<x        <o:--(i-  +  i-  q^olu^luos:    zdi—  •<oi—  O-j           «  -«.(-2:<a:r-iHLULus: 

H-ZOwX<h-H           ^(—+112!  OoOS  II  OLUi-ir-OXO^h-XI—               00 00 oo O Ct 21 1—  +  II  SL    •> 

II  Oh-       00  II  O                       XC0~  ||  UJ  *->s(-.a:    tlh       ^LU  II         II  LU  ||  ^            2:2:2:    •*        XCD^'-'OOOO 

jQ  II  LUt-1^!—  LU^      OLU^CMa^h-  -M-  O.  |—  LU^iO^  O  II  ^_J-^_I  *£  — I      <-H      00  oo  O  i«i  S  CM  U  J  2:  (Mj-2:-) 

<«-h-| lO^-O +  ^^-t^~»  —  LU<Q.Q.Q-Q-       Sw w«-j_|—  w<^<  ||  <LL  +Z  II    II    II  -U.H2«- w      ~-w 

i-    O.-.C0LU    z^  11      11  ^^Q(±  11  q.  11  11  *r»-i              3    i—    t-xi—  os  11  cloooo     ii      112:2:2: 
olli— a:<xu_<  11  i<:OcDi— i-a:LU2:  11  clq.     i-u.u.u.oou.000^0      11  2: 1-2:3:  ll  2:0m  hh     llll 
i_M003HOM>^oiQ^i/)l/'OZaaaaH'^MMMO^Mi-Oha:i-Q2Q(:(/)ioo»-*u.Q2i/)U)i-t-i*-' 

OO             O                                         LU  LU                                                                     Z                                                               LU 

LU             <                                         O  00                                                                    LU                                                               00 

O  <-<                                                                CM 

Ui/>0                    ^-tO  O                         ^O^Oh-                                       rHO 


ooooooooooooooooooo 
o  f*  cm  m  -4*  in  ^O  f-  oo  o  <""»  —•  c\i  ro  >*■  ir>  o  r»  oo 
•4"  -4"  >t  -4-  -4-  «*■  -4"  "4*  «4"  -4-  in  m  in  in  in  in  in  in  in 
cm  (\i  f\l  (\|  r\i  cm  cm  (\|  cm  rg  c\i  cm  r\i  cm  cm  cm  cm  (\l  cm 

ooooooooooraoooooooo 

CQcOODCGajaDcncQCOCCaDCOcQCOCQCOCOCOCO 

333333333333333  3333 
00  OO  OO  00 1/)  OO  l/)  OO  OO  00  00  1/1 00  00  (/>  00  00  00  00 


OOOOOOOOOOflOOOOOOO1?  OOOOOO'""* 

oO'-<cMrn^4-morv-cx5C3>0'-»f\Jro-4'msOfv-  cooor-ttMro^ 

in^oo^o^oovO^oovO^Oh-r-r^-r-^-h-h-r-  r^r^oo coco  coco 

CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  f\l 

OOOOOOOOOOOOOOOOOO1^  OOOOOOO 

CO  CO  CD  CD  CO  CO  CO  CD  00  CD  CD  CO  CD  CD  CO  CD  CD  CO  CD  CD  CO  CO  CD  CO  CO  CD 

oooooOoooOoooooOoooOoooooooOoooooooooo  oooocooooooooo 


•• 

X 


Q 

OO 


CO 


o> 


II 

_l 

< 

t- 

o 

h- 

OQ 

3 

00 

• 

Z 

_J 

*• 

o 

m 

00 

•» 

CM 

sj- 

H 

t— i 

O 

3 

* 

H- 

Q. 

.-1       » 

0(<1 

H 

1          II 

II    r-tOCJ> 

3 

X      ^ 

a:     o 

O 

<  • 

LUO      o 

2TCM 

SIK-^H- 

*-. 

UJ 

i^v,   ► 

►-.      < 

i— i 

H 

II  o_- 

hoo:o 

+ 

3 

h-O-    •— « 

SOhO 

< 

CL 

3<^m 

X 

<:e 

z 

Ofc»-  • 

— ~— »LU  — » 

a:~ 

o 

*:z  »o 

<ks:o 

i-s: 

xo 

□  •    .-H 

of— •  •  • 

Xl- 

2: 

-^O.  II  UJ 

H-SIUJO 

UJOO 

OC" 

OX2IO 

X«->_IUJ 

S  + 

>s  •• 

•  UJ       >-t 

LU—I    •    • 

►_l 

_IO_ 

o#        •> 

^2!ac:< 

p-t<<<0 

uj_J     X 

•  •Lua: 

II  l-cth-O 

•  <-  rg 

h-lusti- 

•<Oh 

-O— If 

-ih-l '«- 

OOwXOZhXI-       I  30 

•  •h-lu  11      11  uj  11  szsroj-t-i— z 
^s:5:s:_ivt_)S:^     n^n<<a: 

.— ww<r-l<  11  <u_h—  ZSSD 

i-    i-xhOD    -JaCoiKO 
u_u_u-llooo2:o    onoooujz 
_  hx  ►-.  hh  (—  q  h-  oi  I—  O  2:  *-.  00  u_  u.  cl  uj  ro 
z  o 


000 

00  CO 


o 
o 
o 
o 


vO 

X 

2: 
-) 
-5 


CO 

•» 

u_ 
o 
00 


o 


o 

CD 


UJ 


3 

o 

OCT 
CD 
3 
00 


1—4     co 

OJ 

00      O 

i-2:uj 
2:    h- 

UJ00< 

t-tujo: 
oxu-j 

p-hUJZ 
ULOUJ 
U.ZO 
UJi— • 

O     >-     ' 
OU-< 
OCC 

WUJ 

00  _J 
o     < 

0<2I 

o-JO  • 

UJDZUJ 
o00>-0 

mJZ 

oi-o< 

2Tc£CL> 

<<      O 

Q.UJ< 


CD<i-i^ 


X  — 


t—  OUJ 

000.12: 

1— 1    »-UJO0 

U.ZK 

LU»-"        O 
It-LL_I 

I—  <OU-i 

3  M 

OOOUJU- 
UJUJOO 

H      3UJ 

<z    z: 

3000  t-t 

_Jt-.lLlt— 
<00i^3 

>ar<o 
iuuj2:a: 
>  CO 
DZDD 
CO  »-"CD  00 


X 

o 
co 


a 
o 


00 
a. 

UJ21 
►  >• 

LUOO 
MO 

l-H     •• 

O000 

-2: 

<~5 
X  ►« 
Q-OOx 
-J2I2: 
<t  •—«>>■* 
•■  ►••—< 
X3  — 

zui 

-5U_    ► 

t— I   *«^ 
"2IO 

x>-x 

2:002: 

-5  21-7 

-i   --> 

►S  — 

x>u-n 
2:0000 
i-i-^oor- 
•-1  •■  »-cr« 

x>xm 
<oo2:c<i 
2r.--.-5m 

►>^«— CM 

<>     m 

s^zh 
HH«^a~4- 


zzoo  • 


KCM 

OO 
—Ot- 


-j   »-^o  + 

OOOO      XX      ■— 

XU-^-t      •  <<  rH 

2:^i-iuj~»     2:2:      I 

X-JUJ    »JO       -JH-.       ~3 
<-}hhX    •    •  ►   »       *- 

2:*CLrH2:UJ        ^r-l        ■«■ 

-j^-fr—  >-z      11  11      x 

11  11   •(— 00  •    ->>-<^i< 

x>4-cm<-32:.-.        +2: 

j  11    •  «2:*i<x  11  2:— wX^hmm 

2: 2: 2:  uj  or>  11  iisswa:        q         11  11 

OOmh  II    ||  S^OOXOU-li  II  OOhO 

oOQacDCrcQ:cr:oQu.wi-iooaQMM 


o 
o 

CM 


OOOOOOO 


82 


ooooooooo^oooo^ooooo^ooooooooo     floooo^ooo        oooooo 
ir><>r^a3<>o>--tf\Jro>tLnvO^-ooaso^fMro^Lnvor,-cocT<o^^rsjf<>vt     vOh-oooo<-t<NJroNt        inor-ooa^o 

COOOCOCOOOfM^^tM^O^^^O^OOOOOO^OOOOHHHHH        rHf-<^-)i-HC\J(M(Nt\Jf\J  (\|C\jrs|(\Jf\JrO 

(NC\icvj(\jrsit\jf\jrg(Njrgrgc\jrsj(\jrvjnrocn^rorOfOrorO(^rnrnrorOro     rrtmmmromrornm         mcOfO  crimen 
ooooooooooooooooo^oooooooooooo     OOOOOOOOO        O^OOflO 

CD  CD  CD  CD  CD  CD  CQ  CD  CD  CD  CD  CD  CD  CO  CD  00  CD  CD  CD  CD  CD  CQ  CD  CD  CD  CD  CO  CD  cO  CD       CD  CO  CO  CD  CO  CD  CD  CO  CO  COcOCOCOcOCO 

OOOOoOOOoOoOOOoO*>0<<OoOOOOOoOOOoOOOOOoOOOOOoOOOOOoOOOoOOOOOoO       OOoOOOoOoOOOoOoOOO  oOOOoOOOoOoO 

<       z: 

I        o 

t-    </> 

h-  o 
Q->-ujO 
ajcosrs: 
o    •— 

UJlU        > 

oOO^-1 

.02:1- 

Q  H-.< 

LU<3UJ 

h-i  clz: 
u->s: 

_IO< 
UJ_JU 

z:<     o 

»-oi_z: 

—     HQDm 

zr    D'-'co>- 
o    o>    u_ 

Q       OCt— t    ••►--« 

►  coqqo 
ll     zdztlulu 

O      oO«— <q£Q- 

OO  Ml/) 

*      OOQD 

X      <LUO>- 

►  t—  LUcD 

O     ZDa: 
••    Da     Q 

_J      OOOOM 

o    q:uzh 

— .  I/)  UJ             J 

CM  ►  >LUoOi-i 

•  O  ZTa:'-4!— 

«0  •— <  •— «<t      ZD 

a.  00  lu 

O  »     UjQOol 

,-<  oO      21      <>-i 

>o  it*  — '    oozrotM 

►-1  <(— Q 

O  >t  .     fvj     uj      oo_l 

(_  »  O       XCO       LU 

t—i  >— I  <— I  .  _J  I i^t— < 

X  +         X  O  +         X  +        X..X  LU  OOOOLL 

*-o  X  X     -^-^O  o      XX     -»-»o  X  X      —~»000  •-"     o0h-*-« 

•-•^  <      2T<      .-H-.-B-  <<      '-'•-'•K  <  2I2K      i-k-h*  CO-X  LL.      ujZQ 

—oo  •     2:     cts:      1  —00        —    2:2:      1  —00        2:        ctrois:      1  —oo    o  1— lu      • 

X-frOsJ      ~)>t^-"      "5I#  O       -)*-1      -JX-X  -J^X^v.m,       1I#       #  LU      IDh-.      q£ 

I  »,s      ►X'-  «•<-»)-»         •      »  -     —  1  —         »xS" — «  •    «—  1  — •-  — •  z:    Q.O  »lu 

^.-52:         r-t^OO^H         ^-»-J5!         LU         r-lr^         ■»•-.-}  rHSI-JOOCM^H         *  —  -Jw")  •-•         SmOH 

.-._>.        II  -^ -J  II        x»-i,-,>-       ZT        II    H        X«-"-"  II  — 3 — 3 — 3 — 3  II        Xmh       i-i  H       OU_CO< 

Mwt/)Z"1-)— »-"-'<m<-(/)Z    •      ->»-'.-i<»-i—    •  Zr-J-J  +  w— »-ir-t<»-iwH-  —  Z!  13      Oli-      LU 

—ooa:     +  u_     +SwOOq^s:w        +5:«-0(Mct:     +  oou_ll     +r«o<oo:  a       luoot 

x  +  #  x5rn-3oro»-.^-,x  +  *■  r)— XLOLo»-t'--ix  +  ^3f^T^oor^>-'»-iX  +  s:  1  o  ct:    cgozro 

II  CO  CO  I—        II  00        II    II    II  CO  CO  I—      Q  II    II    II  CO  CO  I—        II    II  0O0O       II    II   IICOq^OI— Q  CD      OU.-. 

XII    II  LUOLO  II  O^-iX  II    II  LULL  II  OO  — -JX  II    IILUOOOCMII    II  d  —  ~>^  II  O  II  LUZ!  3       _J       -IX 

QcDC0Q:Q^00QM41^QC0c0Q:ML^QQM^QC0C00t:O^-300OQ'-->>-'QC0LLQCi:LU>t  OO      LULU_JO 

O  H-.XO 

o  u-h-us: 

o 
o 
o  o 

r-i         cm  ro         -d"  lo         sO  *0r-         Ui~)  ouuuo 


83 


OOl30000l500flOOOOOOOOOOOOOOOOOOOOOr>00|,iOOOOOOOOOO',50 

rHrxim^u^vOr^coc^o^cMc^^invOf^co^o^cMc^^Lnor^coo^ 
cO(r|c<^c<icnc<>(r)<ri(r^^^^^>fr>t<f*t>tLninLninLnir\ini^ 

O0f5O0O0000^O0OO0O00O0^O0000O0O00'SO0O000000Of500'50 

cocDcocQcocQcoascocOcocococQcocQcocoaDcocQaDcocOcocococ 

OO  OO  00  00 1/)  00  OO  00  OO  OO  </)  00  00  OO  OO  00  CO  00  00 1/)  I/)  00  00  OO  00  00  (/>  00  00  00  00 1/)  OO  00  00  OOoOOOoOoOOOoOoOOOoOOOOOoO 

z  • 

hh<  M 

ooa;  •»  a 

CCCCCC  X  LU 

<LU<  m  CC 

_j>o  »  o 

OZ  Q  t- 

O*— '0>3  00  «to0 

•— i  ••>—  OO 

i-ajO  xo  ar-H 

OCXCO  OO  0  + 

<h-  cqs:  i— s: 

a     oo  •»  *  ox 

OLU  IXJH-  LU   II 

<ZZ  QD  >  — 

*->*-*  OO  LO 

i— ooh-  s:^  — 

O  ooh-  >-    •• 

~Z.>-CC  Q-t-i  <Q 

ococo  lusts:  ccuj 

w      O  »»i-t>  CCaL 

I—    »00  LU_|00  <o 

l_>00  rvlSO1  H 

ZU-JoO  m    ►  ►  _)00 

Oi 1  ooh-  00—.  < 

U_<I_J  •■»— >S!0  hh  CM 

O'-'O  Im   »-X  OS 

jo  cl—ioos:  zi 

ujoio  _i^s:-j  >-  ii 

«OJ  <    »i-»->  — 1-— 

U-OLLI  •■<    •»—  0>t 

Ot-.  XaTOU-  Q-w                                • 

uj    u_  shuo  m 

X-l  -JXU-oO  LU    ►                              S 

\—  <.  t— »LU    *■   *  I——                  —            — 

O      •  »SS«  HHHH                             •                     • 

u_hh_j  x  ->-is\  s:  —           rH        ^ 

OQ^<  S<oo   ►  CCX                 I              I                                        •• 

Q  -JaTSTX  lu*               X         -»                                  > 

luzi-  -5i-  .-st  x<           a        -h                           < 

O'-'LU  »XZm  X                    I                 ►                                             C£ 

_J_l  Xlu>-hh                                                     eO  QQ-             X         *->                                 CC 

<>.  ►  s:*:oo— ••                                     a>  uj_i          a       hh                         < 

>oo  ►"-"  »-->xoo                                        r»-  i-h<           *        — 

•           Q  —X    -   »>LU                                                             CT>  UL  II                 <->      *-X                                         00 

qcluz<  •"tusz-.o                                             colli  >->— <■            !-•— «ro#—     •  —     -»        o 

lux^-12  xo>-x_i                              cm            lth-h  oro            a:m  ►-^rn-«     cm     .h        o 

h- i—    o  <^oosr<                            ^        — »coo_  o— cm        —  •■t-iro  •.cm—  ►*-»  •■       ^ 

LU       QO  2"hh»-h-5>                                              —             OlfW  35!       X             *l-l»-<    »i-i    ».CM5".-lS             7 

SZo0LU_)  ~D             ►-<                                                    <-H             Q^vOUU  O          »2I       r-H<t— 1<—  i— it— it— i    »t— i    *i-4            t— i 

<LU|— <  ►«v^«-.LU                                            s0  +              <CM>-H  U-UJCMI—        +IwImwMMwwm             00 

C^l —  <S!  Xcorol                                  -M-XO0        |  0*0.  X      MIm      hhCXX*  —  X  — »-.whhw 

<<z  «>-    i-                         xsrar    -ins  x<xlui-  ii   ►    hh_j  i    »x  I  x^x— x        lu 

aDOU.  SI— O0Z                                       T.*-<#  CMO_r-t<  <2T<^-«      -»•-•        |  <  II  CM— II    II  X  H  X  II            X 

_j_0  mNSOUJ      O                     •-)*-<#  XvtX  2Tk-.sIQ.uj CM  II       x  II  —  II   II—  —  II  —  II  —          h- 

(— <o0                         t-iMO  II                     O-j  —  X*  LUfHQ.  >-*a:—i#  rvj  —  hh      2I-»C0— — .fHfM— in  —  vt    • 

o>lu2  zzzioh  ii  crroooo  ii  ii  ii  Q-oi  ii    »-i  ii  s  ii    «m     wi-iMfo  *khcm  ••  -m  »>t  -r-*    lu 

aujoo  ooozjxluii  ii  ii  ii  _j^cm-j<zc<-i<  x  »xcm_j  »    »—••—•  ^s:  -  "Sis:  »-2:  ►2:11   ••- 

2:             hh  SrZLU<lilSI-l-XX<X>«  II  O  II    II  2!<CM<  IK-H^H  II    II  mmmmwmmHmmZ^< 

mqi-i-  25:2s:wdmdd<<(-S2:  ii  oo-iuao  11  s  11  s>-imI     mSmmwmwihmmi-imO  ii  m 

_is:<  aoaM|-zi-oo5:5:ooHQ:a;X'Ha  11  s:>-«x-?xi-  11  ommw«-«w-w«v«hS)- 

luujhho  ouUQHHS^i:i.^h-3M«iuQ.<sci:Q;Qci:OM«OQ:HiiiiiiiiinoiiM 

IhOO                       2  2-<  z 

I—  LLQ.LU                                     t— I  MX  HH 


84 


OOOOOOOflOOOOOOQOOOOOOOO'500aOOOOflOOOOOC10000000'500 
f^oooooOQOaOaOQO<I)oooOC^^O^^O>0>(^0^0NCT»00000®0  000<^<^i^f^'^»^f^>^i^'^C\JCNJC\Jc\jC\Jc\l(\) 

000000000000000000900000000000000000090000000000 

coixicococQcococococOcocQcOcDcocoaacocococococoaococOGOcoa^ 

00  00  OO  OO  OO  00  00 00 00  00 1/)  00  00 00  00  I/O  00  00  00  00  OO  00  00  OO  00 OO  OO  (/)  00  00  00  00  oO  oO  00 OO  00  00  oOOOoOoOOOoOOOOOoOOO 

•  • 

00 
LU 

2:  a: 

2:         uu 

Z  a;  oo 

LU  LU 

>  I—  LU 

-<  X 

O  Z  H- 

o 

0£  t-i  LL 

o  t-         o 

UL  < 

2:         2: 

-I  SL  CC 

<  Z)  LU 

►-.  00  K 


LULU 


Q.CL 
■    | 

i     1 

XX 

oo 

•  • 

** 

a. 

2:2: 

0 

-5-5 

0 

X 

CCCC 

_j 

s: 

w«-« 

-5 

ZOO 

2: 

-J      • 

•>— »o  •  • 

•>    c-iooooo 

LUZ 

<~l     II 

II    II   II   II    II 

IO 

00 
LU    | 
O  II 

-?r-l^-(C\lrO>t^vO 

-•-5-5 

—)—)->—)—> 

2" 

a 

^ 

x: 

z 

—*»■» 

•* 

•» 

> 

mm 

2: 

2: 

_i 

•.  »• 

0 

-3~5 

LU 

LU 

a. 

LLLL 

X 
H 

X 

LU 

U^ 

q: 

0000 

LU 

LL 

ac: 

■K-* 

h-    a 

O 

LU 

■^...^ 

Z> 

3 

•— »    •• 

CM-< 

CL        CD 

LU 

0 

-.2! 

«    ► 

2:      * 

t\l 

< 

• 

-3~3 

0    * 

>— < 

—1 

^3J 
+  LU 

LLLL 

o~  •> 
v0  2: 

00 

LL 

2IZ 

^JLJ 

ox 

LU 

O 

QC 

0000 

— »— . 

Z2Z  — 

> 

—CC 

+    1 

r-l(N| 

<-3CJn 

1 — 1 

00 

\0 

— »«-» 

^    ^ 

~3  CO 

h- 

OL 

2IU- 

«t>t 

-3-3 

00    »   * 

< 

LU 

LL 

»    ► 

*-»*m* 

hQvO 

_l 

Q 

^> 

-3~3 

LLLL 

Z   •"— 

LU 

a: 

•  < 

— »>^ 

OO" 

LUCQ 

2: 

a: 

2! 

CD 

—ia: 

LLLL. 

000000 

t->    »LU 

CL 

# 

-a: 

^>U 

1     1   Q.O 

h- 

OLLh- 

<t-      < 

LU 

* 

r* 

i-< 

0000 

-.^.l-H    || 

•—•<_)>—• 

* 

X 

a: 

II 

QC 

*  * 

.-ICMl^oO 

0 

•  • 

LLOOar 

OooQ- 

h- 

< 

^ 

000 

~*«^ 

►  ►oos: 

H- 

CL 

U.    ^3 

1-21* 

11 

00O 

i-H  CM 

r-tr-i 

O 

LUX 

00|— 

00 

2- 

oj 

*o 

►    » 

+  +  >~ 

O 

O 

O    •"-» 

0#LUO< 

a- 

— >*  x  -5  -3  x  -5  -3  a:  2: 

(0 

_l 

OO    • 

tOQi^Q 

< 

O 

~ozs:— <— h>- 

1— t 

-cm 

+  <<*: 

II 

2Zl^i-i-3LL.LU2:U-U_UJO0 

^— 

-»  —  i<i  +  ^Cl^  1 

-^000£  +0 

*-. 

i«i 

LL<00 -500-300  2T  2; 

i—( 

0000     xz       •■  • 

•  2!C0_JLU 

O 

"^  1 

•  OOOO 

►00002:  • 

•  < 

J2  SI  LULUO  OJ2!  LU 

OU#<I 

• 

•  LU 

•    •LU^-I  II    ||  ^  ||    ||  >-0 

LLP 

■hq:q:iq. 

•-H          —_J 

•  ■*:»£H-0 

LUO'-'X 

-H^X 

II  — — 

II  .—  — .oOLU    • 

ZoO^wH-ZoOcO         tCDOcQZO 

Z  II    1 

1   1- 

—  +  1—  -5^fM-3LOsO         «0 

1— 1    •■ 

H-ooz     ►-■ 

|        OZ  II  LU  II  Ohl 

»CC   II 

l-S 

••    » 

•■  »csioo  11 

+  00  2!O>-iLU  || 

II  LUcOOh-    •  (-•-« 

II  00 

i-i2:lu^lu  ,ccoiiiiN-3")rm-302_i^SQ:owux^i     olustluoo-jh-i 
r-i  11  «-w*-w»-.wozz    ^  11  wzzhoo-l)-i*'-h-wll-<s-  11  11  11  zluzi—  -j— ^dc^:  h  <-j 

2!  LL  LL  LL  LL  LL  LL  II  LUOO  II  2!       mO  3  II  00  II  Z       LLLL       LLLL  »—  II        0O0OOOLUQO       _J       <  —  <QH-CO 

O "3OOOOOO002:  —>  II  ^QiLLK-'-'Q-S:  ||  CKQUijOUUH U-O00U_2I2:2:2:Z*-_l<LLa£LLa:OO< 

o  a:  00  00  00  0000002:2: 00^  a:<>-»^  00  2:  a.  a.  a.  >  000  00  000  oooo»-ih  2:  mq^o^  2!>-.oo  _jo*-'cd>-'CO<ki— 
o  00  lu  a        <  00 

O  O  <  h-  OO  LU 

^  cm        m 

^    ocm  o  o        »-■        ^o  om     o  «4-     o 


85 


OOOOOOOOOOOQOOOOO'90000000000000flOO',lOOOOlOO'500000 

h-  oo  o  o  —•  (\i  co  «*■  in  o  r»  co  cr>  o  r-<  <M  m  >t  m  o  t*~  oo  o  o  ,-t  <\j  ro  ^  in  vO  r-  oo  o^  o  ■-•  c\j  co  <f  in  no  r*-oooo.-ic\jrONt 
cvicNjtNjcrirorococo^tr^^iri^^stvt^^^^^^intnininininininL^ 

oooooooooo oo^oo ooooooooooooooooooooooooooooooooo 

COaDCOo3COCOoacBCOcOCQCOaDCOoOoOCOc£)CQCOcOffl 

OO  00 OO  i/)  i/1  (/)  00  00  OO  00 1/)  00  OO  00  oo  00  00  00  00 1/)  00  00 1/)  l/)  oo  00  00  oo  00  oo  oO  oO  oO  00  oO  oO  oo  oOoOOOoOOOoOoOOOoOoOOO 


ex: 
O 

LL 

•  •  oo  »■"» 

^  _J  CM 

^  ••  •< 

3  *-i      — .  oo  •— i 

LU  2!         •  a.  •— i 

■Z.  O      <N  lu  «— 

Z      +  X 

a:  >-     ac  v  * 

o  _i     lu  — 

u_  o     o  >«£  ••  • 

_l  O  LU  <  + 

<  lu    —  x  i-  2: 

i—  i—     ^  —.<_>  o  ..  <* 

s:  _<    -.  -.  h  o  — 

o  2:      •  rvjcr:  ii  I 

Z  air-4— .►lu  ^  *L  -» 

— *  >-  LU        +  — «       —\—  LU  ^ 

_i  _j  x    a:        ^h    t-Hii.  z  ••  ► 

<  o       —  lu         •>    «—  <  2:  »-h 

I—  0_  —      U.      D  »-H      X  LU  "-H 

o  ^     o     qc        «-«    #00  h-  3  — *  • 

I-  lu         c£  O  —     <*2;  Z>  lu  X  Z 

v^  DC  +        I-        «—  X       LUC£  Q.  Z  •—  #  -I 

a  a:       2:    lu    *^        •*     qlu  2:  •       -»— •  o 

O  lu         c£-^oo     —         <     cdH  O  a:         rH         ro  •  oo 

<  3         — .         ~  X     O  rOO  O  +  *f0  <Ni 
—              o        #   «iiJ      •         I       I  ^                                      lls:        •-<  +         "^  t— 

oo  <  i^-HX      r-l  —      — •  O  Q  a:  >-i2:  oo+  03 

co  _j        a£  +  >-     +         <m     r-i<        oi—  z  >•        —        *-a:        2:c£  I— a. 

<  — ^:  q:^  •■  -cc  n  <  <  ^  x—  oclucmo  i— 
ii  u-  i-a:u.LUa:  —*  ►— it —  >oa:o  oi  -^  —^  lus:  iictox> 
*:  o  a:  +  oo+  >-h  hX  luo  2:  a:  2:^  #  —  hH0^  <s>o 
o                       oz     0:5;        *-    —lu    az  <        ct:  •— •—  •  i-hluo 

lu  cc         tncCcCOcc         X— X         h->-«-»  lu         *:  —cnj-h  .r\i         2:2:     2:1— -lu 

X  LU  *■— LU^  —  -K-f-I^LU  f-<  O  II  LU  I— +     *^+  II  O*-1       <h- 

O  Q         5Z#Q'--)t-  —  ••- *o     o^oc  z         x         i-         a^'-'  +  s         <QCOt-Oa:D 

••  cc        Q.-*a:— -»        rO"-roH-t    o    1—  <        <        •-«        oo^'-'Sia:        q:lu    2:01—  a. 

-»x  o         1    iOZ  •         +~  ►>       —x  >        2:        2:       oow—aiw       4-2:-^       xs 

OOLU  '"••-I       0C*-<  mwmO       — .OOLU  Q  ^  CC  -H  -M  X«— >s.  XmX^-»UJD 

Q.O  I-  O  +  i—  ++<n     •-iXh-<ct:r-(l-Q.iii  <  Lunj     —-^-H- 1—  ^— — .luh  <<l—  2TO 

~UJZ  >T  Ol^X^^X       —  #—  Q.+HHLU     •  -•  XX       si-in^QTVJi-KM       "SiTcC*-*    • 

a  •—        ^-ilu        <q:lucx;cx:2:^xzx     cc^.  »lu  x  s:^  »  »-oo  ••  ►  "a:     —>\- silu 

D(—  +Z  I  ~-Z-'«— ►-'  +  «—0«—  OLUt-»LU_l  ••■  <  hjm  +  mmmo1mi-<mO«-«    •X'— "_J  •» 

<(J3^  ^  a:—       •}(•  «— •— 1  »-<•♦<-  "—"■){■  (—21  _J O    •  Q_i— t       2:  Imi- '►-ii-ioO-H-  •— "~ '•— iLi,i-*H LU_J    *Cl 

«—    •  *  LU  LU|— LU^il—    +<->    «ooco      >-h^:    »ai  0+       ^  I—    »«-H— «-  I      •«—«—«-.         tO^SQrO 

oo_ilu        cmx        oc*xa:a:i-i|c\jiiXox:(-«*:Lu  oh-      •  hhih  wiiiao  •  •  «luo 

cd<x        +i-        a:oi— *-o  11  x  11  —  11  lu^lu02:  jd    1-    2:luiixii  11  —  11  11  11  11  ujLU2:h-LU2:-i 
<>—  1—        2:           000    i—  oo>-i2:— »r-(-.2: 11  oujt-ir-    o     o    or.!— •-•2:^-»r-t-»— — — 2:  i>ooh 

IIO  II  LU  -SUJQC*t-iMH    »CM>-ta:    «X(—  ^ii  •       #  <*-*'-* M<-*    »-C\Jf\l>tLOi-t00O0    •    •H-2I 

^l— LUi-t     art—         *  a.»—  o  •     >-i  *2:  ••(— lu^o^O      M  •-<:*£     2!a:     •►<  •>  •2:  -  -  -  ~\—  21-5^2:2: 

O—O  +  ^LU<Q.Q.Q.Q.<oOf\lm  II  t-twM       2Iw-  — h- LLl— +>— 2IU-LUCX)  II  t-iH-tt~n-.t-i»-ii-(       «—  — «—  <-»LL 

LU      Z^  II  Oo:  II  Q.  II    II  CC  II    II       21  ►-.hh ►_■>*;.-.  DOS        II    II  Z      2! *-,*->**>-,*-<>-*>-, 2!  O 

XLL<  II  ^CrTLUs:  ||  Q.Q_LU<c0O'--i  — ——       HU.U-LLO       O  ||  LL 2! 2:1x10^---  —  >-*«- •«———       U-U-U-U-U- 

OH>^o:ozQ.CLiiaziiDi-iiiih^MMMOQ^iHQ:u.ooHiiiiiiih'-iHHMMQ 
olulu  luzlu  luz 

<00  ooluq:  oolu 


86 


ooo^oo^ooo 
m  vO  r~  oo  o  o  — <  f\J —t  (\J 
r^-r-r-f-r-cococooo 

oooooooooo 

aOCOCOcOCQCOcOCOCOcO 
00  00 1/)  oo  00  00  OO  CO  OO  OO 


O^OOOO^OOOOOOO^OOOoOOOOOOOoOOOOOO^OO 

ro^ir>»or^oo<>Or^rg(^Nt^s0^cO(T^^rMf^stir»vOr^oo^Oi^f\iro->tinvOr^QO 
OOooooo^r^rH^^rH^^rH^(Nj(Nj(\j(\j(\j(N4(N(\j(Njr\jrn(^(^rO(^rornrorn 
ooooooooo^ooooooooooooooo^ooooooo^oo 

000000000000000000000000030000000000 
COcDC0c003C0cQCOC0cOC0c0C0CElc0t30O3cOCE(£>cOCOajCO 

00  00  OO  OO  00  00  00  00  00  00  OO  OO  00  OO  OO  00  00  00  00  00  00  OO  00  OO  00  OO  O0  OO  00  00  00  OO  OO  00  00  oo 


O    • 

UJ 

LULL 

X 

i—_J 

00 

\~ 

M 

_IO 

2!-l 

^ 

—» 

O-O 

O-J 

►O 

X 

** 

a. 

cc<. 

-Jl- 

1 — t 

• 

OLU 

U.O 

<Z 

•^ 

o 

UJ 

OOZ 

>•-" 

O 

*-i 

X 

►— 1 

>- 

a: 

00 

UJ 

h- 

Zl- 

<  • 

UJ>- 

•» 

•» 

00 

CCZ 

*-_i 

X 

• 

IO 

-.0 

<*-<>• 

z\- 

0 

II 

h-H 

t-a: 

<      < 

mU 

CO 

Q 

1— 1 

3:0 

oco 

Z3 

OS 

UJ 
CCCt 

UJ 

— » 

z 

Ooo 

<UJ< 

UJH- 1 

Q 

s: 

<w 

u_ 

_IC£|— 

Q-O 

O 

•» 

> 

UJQ 

Z 

=)     < 

O 

2! 

• 

OO 

cr:z 

z—> 

o<o 

aro 

» 

•» 

1— 1 

<o 

jS. 

LUH 

Q.< 

Ul 

>*• 

X 

Q. 

OO 

(*<-! 

UJ    • 

Ol 

• 

Q- 

—loo 

zu-i 

o< 

UJCXQ 

UJ2I 

o 

m 

<LU 

*:_) 

<      1- 

X      < 

*>- 

fH 

o 

Za: 

Q_ 

h-Z 

h-Ouj 

UJOO 

UJ 

>• 

Oct: 

<2! 

OOuj 

ZCC 

MO 

•I 

•> 

00 

< 

zq.3:^ 

h-< 

>— 1    ► 

• 

o 

Oo 

Ooo 

hZhi» 

<        UJ 

00  00 

II 

X 

X 

z 

t— .  •— •  cc:  »— 

-z 

►2T 

CD 

9> 

HQ 

hQ 

<        LUUJ 

z.a>>-< 

<~3 

CO 

c£0 

JZ 

a:_ia.uj 

UJUJh- 

X    - 

— . 

2: 

OX 

Q.< 

UJ<XX 

^HO 

a.  00 

X 

3 

h- 

ST 

Zt—  UJOO 

<<o 

-12: 

< 

•» 

z 

Z\±l 

<(- 

UJZ  — 

\~cCcL 

<-* 

2: 

* 

•» 

<s: 

00O 

OUJ 

UJCQ 

*■  *■ 

-) 

•> 

z 

Z 

2:  tuj 

<z=> 

xo 

•> 

>* 

o 

ct:uj 

>o 

>-»-i|— UJ 

1— LUOO 

2:0 

X 

»—i 

Q 

UJX 

COLL 

CO al  UJOO 

<o 

-)LL 

< 

f 

■i 

>i- 

ujuj 

O        00 

H-H      ^ 

s: 

m 

U- 

0 

Olu 

Qal  » 

>-t 

►2I4-I-. 

~l           II 

o 

> 

UJZ 

UJXOOQ 

3E-J-J 

X>Z  — 

1            * 

z 

>C0 

Z-< 

ZUJ       UJ 

<00< 

2!oO»-<< 

X 

m 

< 

H|- 

fH          UJ(— 

QCOO 

-32! 

►0 

<  • 

< 

0:0 

<o 

<C^Z< 

O 

-^    »(M    ► 

2l(\i 

o 

QiUJ 

1-0 

>-<•"-•_) 

00 1— 1 

►  2IZ^ 

CM 

^^  •■ 

•> 

<tz 

coct: 

C0_j|-O 

LU>    • 

x>-H<xm 

rH 

II  CL- 

o 

t—» 

oco 

0032I 

MLU>- 

2:00 

►<<7> 

II 

O              UJ 

h-Q.    » 

— 

<< 

O 

OOh 

>—al< 

•-i-5*H2:r- 

LU 

1-        •-. 

3<>t 

H-l- 

<oo 

<ujc£oo 

-iO.CC 

►-H      »Z->& 

0 

Q. 

0#»-« 

> 

<CD 

1- 

l—  a:  co 

>—     cc 

►  2!1- '    •>00 

0 

0       1 

*Z    ► 

< 

OO 

<z 

<C£3LU 

\-al<. 

x> 

►  xm 

2: 

00        '-' 

o- 

ct: 

a>— 

Oi-hOOCO 

000 

<ooo0<r0 

U                X 

-^.Q.   II 

QC 

uj<r  •• 

5->-'2!2:m 

-~ 

XU_—            _)--. 

nxs 

< 

XI- LU 

-5      Oi-ivO 

ro 

2!^-^           UJ-) 

•  UJ 

O 

h-<o 

l 

1 

1 

►^ 

wCNJ 

• 

•-•UJ    «00       O   1         CM 

O-K 

00 

xs:\oo^ 

1- 

ali-i)—  2:        •H-OOCNJ^ 

LU_J 

UJ 

00      2! 

0-0    in  « 

>o 

•^O-O-J      -^2!^X 

•  <- 

z 

_ia: 

1— 1 

C\J 

m 

SIOO^-t^^tN 

1  • 

xxuj*    •  ••     in~5X< 

^H-t-  — 

f— 1 

_i<a: 

wsSO*N^<<N    tUJi-H        «*-<2 

1  DO 

1- 

>-i_i< 

UJ 

UJ 

LU 

>-.^HUjo2:2:—tfNjo  11       i#.2:-) 

2:0*- i-z 

3 

u-O-J 

O 

0 

O 

ZZZi/1    «tslO 

^-300IIO~5       -5CNJ-5  + 

ii  *:  ii  <oc 

o 

OO 

O 

0 

O 

oooztni- 

iZ 

11  11  11  —"2:        a:+  +(M 

h«-zrD 

QC 

>-UJO 

2: 

2: 

21 

2Z2!2:uj  II  0^ 

|m 

X  X  CC  X  — 1-( -3  —  -3-3  "J 

3      -JOil-O 

co 

<C^i-i 

2:2:2:2:UJ  II 

2:2!-J-l            II   II   II   II    II 

OLLOOujZ 

O 

a:     h- 

oaowntoLL 

i-h  ~3  UJ  UJ  u.  O  ~3  *-•  <M  rn  vt 

s:^-ioou-a:u-i 

in 

OO 

a:Luc£ 

UOUQO.I 

>— 1 

QCa:QDMQa;x"JT5 

o 

<x< 

o 

OH-Q- 

o 

o 

0> 

o 

0>            00 

<J)U> 

uuuuuuoouuoououuu 

87 


OOOOOOOOOOOOOOOOOOOOOOOO 

oo^(NjrOs*-ir\sOr^-aoo^O'-i(Njrnvtiri^r»-oooo-^(NJ 

oooooooooooooooooooooooo 
oooooooooooooooooooooooo 

COcOCOcOCOCOcOCOCOcOCOcOcOCOcacDCOcOCDcOCOCOcOca 
OOOOOOOOoOoOOOoOOOOOoOOOOOoOOOoOOOOOOOOOOOoOOOoO 


OOOOOOOOOOOOOOOOOOOOoO 

m^LTi>or~aoc^o^(Njrn>tLnvor^oooOi-«CNjrn>t 
vOOvOOsOsO^Oh-t^r^-r^f^-r-f^-h-h-r^cooocooooo 
ooo^oooooooooooooooooo 
oooooooooooooooooooooo 

COCOCOcaCOcOCOCOcOCOCOcDCOcOCOCOcOCOCOcOCOcO 
OOoOOOoOoOOOOOoOOOoOOOOOoOOOOOoOOOoOOOOOoOOO 


X 

o 


X 


00 

LL 
O 

LU 


O 
00 

X 

o 

CD 


•      Q 

cL\-      O 


xx 

UU. 


00 
CL 


o 


CQ 


o 

O 

o 

i— i 

► 

o 

LL 

II 

o 

—  rH     r-l 

2 

-) 

•» 

•o    o 

-J 

Hh           h- 

1— * 

»— ( 

ooo 

— o    o 

X   ► 

oo    o 

1  ~ 

CCX 

— »^-«      _ 

-J  ► 

<M<\J      O 

00 

uicc 

•    *—>    • 

2: 

wD- 

OOhO 

X 

< 

2: 

-D 

•» 

-^ 

X 

u_ 

< 

o 

2: 

z: 

i— i 

*> 

■» 

2: 

LL 

> 

O 

« 

00 

■z. 

► 

1—4 

^«— «l 

00 

X 

ZO1 

z: 

o. 

>-rO 

a: 

»• 

oo   •> 

3 

mo 

1— 4\0 

K 

>- 

X  — 

LU 

o  ► 

a. 

a: 

l-O 

►  LU 

X 

Oh 

> 

o  - 

>■*-* 

< 

o< 

-cc 

a: 

CD 

D2 

c£ 

*■■*      •* 

X 

< 

<N<J> 

»«-* 

o 

♦  — 

M(M 

t- 

»»•    • 

Oh 

LU 

•  UJ 

DO 

• 

LULU 

<    • 

«»» 

—) 

i-i        1  •}<•        -}LU'UOLUr-iO 
»       r-t-.LL.t-t    •    •  ||      «CJ>  II 

i-h     +lo_jo2:s:— 2:  n  -»lu 

II       X   »0  II  >->-rO>-— ••4-3-tOXvl-LUZ 
t-"    <  |  '.0— •oooo-joo(m-jZ    ooo    q:lozi- 

2t>-i      —}►_,,_,    »o-}   ►•—•OS!      O      dal<t 

r-l»-<r-IC^_J    •»-*-•— <«—    »>l-<t— l_w_ )|—  — 1>—  ID  2! 

U     ||  *-_lr-l  t-l        t-tr-tZ!  _l        _J        I— OtO 

OK-.K-.  ||  <-ULlL-lL«— 001i-<0<lLUJOZ 
QcrTt-iCtOOt-tt— iUhOOUOh i(jOU»- iO^LLLUvO 

o 

o 
o 
o 

o>    o 
<-<     rg        rnsf     m     uu 


co 

2: 

=5 


o 


o 
o 

LU 


o 

DC 

CO 

X 

OO 


I— LU 
CCZL 

Q-l- 

X 

<o 

crT  CD 
OX 
ULOO 


X 

►a 

crTLU 


LUO 

X2! 
H-X 

LL 
00 

luz; 

xo 
o-z: 
2:* 

o 
o< 


-IO 

ace 

OIL 


m 

(— « 
OO 

< 

X 

< 

X 

2: 
—i 


-  o*-1  x 

->       <  2: 

«-•  zi-  -> 

o  ozr  o 

••  r-lO  » 

>-<  I— O  X 

x  o  2: 


a:     xo    ►-• 


CD 

2: 
x 


o 
o 


CM 


X  X  LU  OO 

<T  <t  r- !•— iNh II— t  >• 

2!  2!  XXt-iXX  •> 

-J  _J  OoOl/^t^O 

••  CC  *  -K-    I  *  -if 

x  ro     v»-» — Q-CLLnc^cr: 

<       *  XLUt-tt-XX    •  I    + 

21  X<IX|XX_I_I#    MM 

m     <t2w«— ujujaxx 

ZOm||  11  —O  ||  II  -J*  *  «_l  U-MH 
O  II   II  XCL0OO0O0OLUQ.Q.O  o 

2TOX<X  ||  II  X>OXX  II  r-i_J_j  || 
2T0C'<2:_J'-'mh_j_j  ||  ||  ||-3  II  _|-5 
O  LU  SI  _l  LU  X  X  LU  IU  D.  0000  m  O  — I  <  m^ 

oivi_icr:ooooooxx>oocr:o(J 


X 

< 


il 


00 

X 


OLL 

z  + 

xo 


0000 


oooooooooooooo  oo 

oococoooaDONa>o»CNO^oa'OCT>  cr>o 

oooooooooooooo  o^ 

oooooooooooooo  oo 

CD  CD  CO  CD  CO  CD  CO  CD  CO  CD  CD  CD  CD  CD  COCO 

OOOOoOOOOOi/OoOoOOOOOoOOOoOoO  OOoO 


oooooooo oooooooooooooo OOOflO 
r\j  rn  s^  in  ^  r^  co  on  o  i-h  (ni  ro  ^  in  vO  r*- oo  o>  o  •-•  <\i  (n*i  ^*  ^  so  f^  co 
OOoooooo^^r^^^^^r^^t^r>jc\|c\jf\i(Njf\Josirv4(\i 

ooooooooooooo oooooooooooooo 

COCDCQcOCOCDcDCDcDCOCDcOCOCOcOCOcDCDCOcDcDCOcOCOCOcOCO 
OO  i/)  CO  1/5  00  OO  00 1/)  00  00  OO  00  OO  l/)  00  oO  OO  I/)  i/)  OO  i/)  00  00  00  to  00  CO 


N 


o 


m 


CO 


II 

-3 

I— I 

o 


ro 


o 

o 

CO 

xo 

•» 

LL 

o 

►— « 

• 

CO— » 

X 

• 

*~x 

* 

II 

a.-H'-t 

or 

t— < 

x  • 

X  — 

JO^-» 

— i 

00 

LUUJC0> 

0> 

l-H 

o   toga: 

cm 

» 

•K  CO  ••  ► 

* 

••• 

-JSTvOO 

vO 

-  II 

mDwqC 

«— 

►  X 

OZ      LU 

ro»-" 

||  —LUM 

LU 

• 

-)•!-► 

1- 

CO  • 

•-'QC'-'O 

HH 

lloo 

OOcnoO 

a: 

•00 

•  3    •» 

3: 

-  3 

-»-^      X 

ii  <r 

•    •— ii— i 

— » 

CCC3 

oorn-     ro 
oOoO   •    •    t  • 

X>LUQLUO0>LU 

_J_iZLUOooa:o     -  - 

LULU  •  •  »3  +  •  *-»w 
00-50Z<-^Z 

+  +'-«oOOO>-'CJ5ZH-l— 
ooooo  — O  OQa:« 
X>-^-— _l  II  -DS2 

ii  ll  -j->     \~aLccd 

OOOOLL  LL  LL  <  ►-•U.  LU  OO  Z 

x>  ►-•  *->  *-*  o  to  *—  en  ll  ll  lu  r- 

o 
o 

cr>co    o 

r-l  C\l  <\JC\J  OO 


CO 

51 
3 


o 

a 


00 

>- 

00 
X 


t- 
o 


LU 

2: 


3 
o 

en 

CO 
3 
OO 


~> 
X 

o 

CO 
LO 

O 


en 

LU 
00 
3 
h- 

vO 

Q. 


00 

LU     • 

I— O 

LU 

LUOO 

ID 


:o 


>3 

XLU 

LU 
ZI 
Ol- 
i— i 

I— 00 

i-cLU 
00  i—i 
OLL 
Q_>-> 


<LU 

o 

o 

■-.LL 
l-O 

oz 

z 

3 
LL    • 


Oh- 
Q.00 

z> 

•— 100 

00  LU 

<rh- 

< 

002: 

LU.-H 
l-O 

<en 
30 
-JO 
<U 

> 


Ol- 

zo 

3LU 
LLOO 


O 
00  (NJ 

►zr 
x  ► 

O^H 

CQ2T 

•»  •» 

LU< 

oz 
o  - 

2:0 

►Z 

00   •■ 

o.< 

LU  CC 

LUO 
MOi 
1— «  ► 
O03 
»  •■ 
<> 

X    - 

a.3 

,J  - 
<h- 

»  •• 

Xoo 

2:  - 

T>0 

►  a. 
x  * 


-500 
•>  *i— 1 

xu— 

2:  ►< 

HHCDCn 

M     ►     ► 
►  <^ 

X      —• 

<^o 

-sen— 

►<o 

xa.cn 

<ar 

2TLU2! 
t-i'vO 


O 

in 


a 
o 


LU 


CC 


ooz  z 

ZS!liJ<0DOQUJCLwirtl-D>3o  II  00O 

rrs  11  ti  11  11  11  11      11  11  n  11 

OLJt-i<c0OOLUCLLL<C0OOLUQ.,-'00  II    IlLLLL 
O  O  O  <  CD  O  O  LU  Q_  h-»  <  CO  O  O  LU  Q.  O.  X  Qi  LL  •-»  ►-• 


00 

r-\ 

< 

ro      X 

i-H^-l 

►-H 

0>     >>* 

1— t 

OO 

r»    — 

O 

00 

0    eg 

Ol- 

rD 

CO       * 

0- 

■a 

in     *■ 

0 

0 

ro      00 

OiS> 

in     >- 

0 

c^ 

-0      + 

^ 

►— 1 

C\J       CNJ 

-~o 

en 

0>        tt 

•  • 

h- 

in  .# 

fHLU 

LU 

r-tf\JO0 

t— 1 

51 

st^X 

H   • 

S 

i— ILU>- 

OU- 

> 

•Nh 

•O 

00 

ro»-.Qc: 

enz: 

H-l 

11  000 

«..__ 

X 

LU  II  00O 

<r 

o    ououu 


in  uo 


89 


ooooonoooo^oooooooooo^oo^oonooooioo^ooooooooooio 

ONO^r\jro^iAvOt^<x>c>o.-HC\jrn^u^vOr^coc>0»-if\jr^^in^r^coc> 

CNJ(r)c^<^r<^(^roc^c<iro^>t^>t^^^^^>t^^^^^Lni^Lnu^La^ 

oooooooooooooooooooooooooooooooooooooooooooooooo 

COCficOCOCQcOCOcOCOCOcOCOCOcQCtlCOcOCOcOCOCacOcacCcacECO 

OO  00  00  (/>  OO  CO  tO  1/0 OO  00  00 1/)  O0  I/)  O0  OO  00  00 O0  00  O0 00 OO  I/)  00 OO  00  00 OO  00  OO  00  00  00  O0  00  OOOOOOoOOOoOOOOOoOOOOOoO 


X 

>•< 

cos: 

Zr-t 

hO 

•  t 

^ 

< 

z 

o— 

< 

o 

< 

II 

t— 1 

LU    t 

LL 

_ 

h- 
o 

•  • 

< 

a:  oo 

LU    • 

— 

M 

z 

TL 

>oz 

— 

CM 

3 

•— < 

<_lO 

o 

* 

LL 

X 

oc:<t-H 

a 

■fc 

< 

ai>h- 

• 

Q. 

s: 

<     o 

LU 

O 

5! 

— «. 

~> 

HZ 

_l 

O 

< 

CM 

CM 

CO 

hZO 

•  • 

• 

N 

cc 

* 

■«• 

CO 

Oi—LL 

Z 

— » 

^» 

* 

* 

o-o 

o 

LU 

LU 

O 

*-» 

•  • 

^■^ 

LL 

Zcllu 

h-t 

LU 

LU 

i—i 

O 

z 

o 

o 

-H          X 

h- 

1 

1 

1— 

O 

o 

o 

Zh 

o 

00 

•  • 

oo 

CL 

s 

*-» 

H- 1 

"V 

z 

z 

z 

> 

z 

>- 

1—4 

« 

CL 

>- 

*"^ 

O 

<>o 

3 

w 

< 

— 

_l 

LU 

CL 

o 

LU 

t— 1 

CNJ 

CQI- 

LL 

00 

HH 

M 

_l 

LU 

•H 

z 

LU 

1- 

•»«• 

00 

00 

00 

+ 

LU 

1 

* 

o 

1 

o 

* 

LUOO 

CL 

< 

00 

(M 

00 

^^ 

LL 

00 

z 

— . 

a:  lulu 

HI 

— 

3 

* 

LU 

> 

o 

> 

3 

• 

m2Q 

1- 

• 

< 

* 

—I 

w 

co 

CL 

— 

LL 

(Nl 

OOO 

^-. 

00 

Q 

o 

—» 

CO 

— 

cc 

LU 

— 

S 

C3_l< 

c\l 

z 

CO 

< 

+ 

1 

f- 

+ 

O 

CC 

LU—I 

* 

CL 

< 

_l 

CO 

o 

CM 

• 

00 

(\l 

LU 

* 

a:Ooo 

* 

< 

• 

< 

s 

< 

# 

1— 1 

# 

a: 

LU 

LL«-t 

« 

_J 

*■* 

o 

»-» 

_J 

# 

»»» 

o 

* 

< 

t— I 

C\|C0 

Oco 

CD 

t— »• 

•to 

LT\ 

O-vO  — 

— 

•-Hi 

•— »-» 

OCOCL 

••Z<0> 

CO 

O 

CO 

1— 

o 

00 

CO 

■w 

H- 

co 

o 

* 

2      < 

OS 

zo 

• 

O-O   I 

O 

wOcD 

< 

Q-OCO 

< 

ooC 

— . 

o—    oo< 

(-00 

<l- 

LLJ 

•-•»—(/> 

H 

Of-S 

< 

—  I 

—  s 

< 

I  y- 

'    • 

wQUJl-ZZ 

X 

h- 

_J 

_l 

X 

— . 

II 

_J 

«-» 

II 

LU 

fH 

H<0       II    || 

o# 

oo 

• 

_lO  — 

O 

ooo 

LL 

_ioo 

LL 

ZO 

1 

uujjozz 

Oar 

luO 

— « 

LUOw 

O 

zon 

LUOO 

H- iOcO 

zctr<o 

_ 

CC 

a 

w 

<r 

1 

— 

l 

— » 

00 

CO 

OLL>     «^» 

-»«■ 

—+ 

a 

LU- 

-* 

»-. 

-.00 

• 

LU- 

—  00 

• 

o— 

* 

LL                —r-(^H 

i— t   • 

LUCM 

l 

— im   • 

-t 

lulo: 

i— 1 

-iOX 

r-t 

or- 

'    • 

LU|—  CO    •    • 

•  i— i 

_l  t 

00 

co 

tl— 1 

•  •    • 

_j 

•  — 

• 

CO 

•  — 

• 

i 

>r\l 

JZZ    »LU|— 

t-  | 

CQH- 

X 

<l—  1 

l-l- 

C0H-  — 

h- 

<(-— 

H- 

a:t- 

•m* 

<H-t<|-_IO 

o— 

<o 

— 

OO  — 

zo 

<o— 

_J 

oo— 

_J 

<C 

\*m* 

Ol-I-O    •    • 

tQ.i— ( 

1—    • 

O0t-I 

< 

•  Q.1— • 

<  • 

1— I 

H 

•1- 

•  —1 

< 

•1— 

•  ^-l 

—i   « 

lOOi-H 

•— i3)oo  »coco 

ULXfH 

00  LL 

CQr-l 

—ILLX-H 

l-LL 

1— 1 

oollq: 

O--I 

_ ILLCL 

O— 1 

OLLO-* 

^ozusr    <\j 

OLU 

DO 

< 

O.OLU 

OOO 

ooo 

CO 

aoo 

oo 

on 

a 

Luctroooo-t  l 

z#o 

->Z 

— o 

oOZttO 

zz 

o 

-jZoO 

ct:o 

OO^OO 

aro 

CCZ*  o 

rcoozzz  1  z 

— <l- 

Q-a-H 

HH« 

-<H 

O  — <l- 

o> 

—  II 

•—I- 

t— 1' 

—  II    1 

.— K- 

1 — 1  w 

■<i- 

OO '— Z  II  z 

< 

<        CL 

o 

< 

O      < 

< 

oo 

o 

oo 

o 

< 

z<s><t            ii  s:  it 

U_  II  O 

LL  II  U-O 

1 

J-  II  o 

u_  ii  a 

LLcO  II  LLO 

1 

J-CO  II 

LLO 

LL 

,  II  o 

LLU-LL  SISIZ 

MU.O 

•— iLLh-KJ) 

1 

-»LLO 

chLLO 

>-ta!LLt-«o 

1 

-HC^LL^-iO 

»— 

iLLO 

mmhzzo: 

cm  rf>  ^  lo  >o  r--  CO 


r-4       oocm  ooro        iju>>t       ooiri  ouo  oor-        ooooco 


90 


oooooooooo^ooooooooooooosoo 
h- oo  <7*  o  <-<  <n  m  >t  m  o  r^- oo  o^  f9  ■-•  r\j  ro  «i- in  so  h- oo  o  o  •-«  ro  m 
r~r-r>-oooococococooocoooooON^>o,'0^o^CT^^o^c7NOr9oo 

r-4  ,_|  .-4  ,_|  ^H  —4  .-(  ~4  <-t  ,-1  rH  ft  ,-1  r-l .-I  ,-t  r-1  r-l  i-l  r-4  r-l  —I  —I  (\|  (N  C\|  C\J 

ooooooooooooooooooooooooooo 

CQCQcOCOcOCOCOcQCOCOcOCOCQcOCDcOOQCOcOCOCOcOCOCOcDCOcQ 
00  OO  OO  OO  00  OO  OO  00  00  00  OO  I/)  OO  00  00  1/5  00  00  00  OO  00  OO  00  OO  00  00  00 


ooooooo'iooooo 
vi- in  so  r- oo  o«  o  •-•  (\i  ro  >!■  in  vO 

OQOOOO--IHHi-<i-tHH 
fMfNJC\J(\JC\J(\J(\|(NIC\|(NJ(NJ(M(\J 

ooooooooooooo 

COcOCOCOcacOCOcOCOcOcQCOcO 
OOOOOOoOOOoOOOOOoOOOOOoOOO 


CD 


— .    oc 


ota: 


cccc 
I   I 


+  + 
oca: 


ota: 
** 

OD 
+  + 
LLU. 
II    II 

a-u. 


LU(- 

_lO 

•   • 
-»—» coco 

•— it- 03 
—  ZZ 

o<— 
ota:  •  • 
ll  H  o<=> 

LLILZZ 
<< 


•  »zz 

•       •-.       UJ(—    •    • 
rH-»—       .JOLULU 

I  »-«K-a:   •  «ZZ(D 

Z  at  <t  •— '  CO  CO    •    •co«— • 

*ZU.hZZ— <o 
at'-'  II  of—* -«- «- -fri- 
ll   II  Of  II  u_ 

^-ici:'-"-'U_u.u_u-  ii  o 

Ot"— •OtQ'-nt— "— "— 'LL  O 


o 

z 
< 

z 

o 

r-l 

oo 

< 
o 
o 

o 

LU 

X 


Qt 
O 


o 

Ot 
LU 


m 

CO 
LL 


II 

LL 


rO 


LU 

►  00 

I- 

1- 

OOLL 

K- 

LU 

>    ► 

l-H 

00 

•»* 

ct-Z. 

00  II 

3Z3 

LU 

XOO 

LL 

of 

> 

LUO_ 

< 

*-» 

COOO 

o> 

Q 

o 

>-LU 

z 

»  ► 

<z 

o 

vO- 

Zhq 

>• 

w>   •> 

1-rH 

LU 

m 

3    — 

co 

• 

"OOlL 

LUOO 

zq:h  ► 

Q 

t-u. 

OCO      oo 

Z 

t— i    * 

hDO>- 

< 

Of- 

H-oOO   •■ 

3  II 

O          oo 

o 

00 

zz^x 

r-l 

~x 

Dh^- 

«* 

u_       • 

• 

• 

Ol-Z 

a 

LU 

-ILUC53 

z 

O- 

<|—    •  U-i-t 

•— 

i-iO£LLQ.rH 

00 

z 

OLUOOO 

z 

OhZ 

LUOOZ       O 

a 

Q<IQ1 

Q.Z  —  -II- 

>— <  • 

— s:n 

00'-'       _l 

l-O 

otl-Q 

LL<0 

<  n 

LL.OLUZ 

>-HJ<3 

DU- 

r-HJLOtLUOO 

• 

O 

O 

0> 

LU 

O 

o 
o 

O 

r-lO>                O 

uooo^ 


O  O  — t  O  0 1— 1 0^ 


uu 


> 

< 

<N 

s: 

Z 

z 

-^ 

o 

z 

>— • 

•» 

t— 

< 

o 

z 

z 

0i 

z> 

a 

LL 

z 

> 

< 

z 

OC 

< 

•■ 

< 

a 

II 

ot 

LL 

• 

•» 

0> 

2 

*» 

^ 

• 

> 

~* 

o 

» 

O 

z 

=) 

• 

m> 

LU 

z 

h- 

_l 

■ 

«k 

• 

a 

oo 

«- . 

LU 

» 

OO 

o 

> 

Of 

*■ 

~- 

o 

Q. 

OO 

_ 

LL 

► 

CO 

LL 

LU— » 

< 

► 

LU 

••r-t 

M 

OO 

z 

QO 

• 

>• 

r- < 

►  r-* 

Q 

•■ 

1— 

o— 

Z 

oo 

3 

••< 

< 

X 

o 

co  a: 

• 

w 

a: 

►  »■ 

-~* 

<~ 

CO 

z 

_j 

— A 

• 

3 

< 

^O 

LU 

LL 

►— < 

<r-l 

_J 

a. 

o 

Qt  — 

• 

i/j 

LU 

<o 

— » 

Cl 

O-Ot 

00 

LU 

OO 

o 

X 

z 

LUZ 

— 

>— t 

< 

^O 

00 

1- 

►— I 

CO 

3 

00    • 

Zoo 

<z 

o 

hhO 

nz 

<— ot 

ot 

LU 

22LU 

•—3 

CO 

za 

SXO      l-Q 

3 

Z>LU 

Um 

II  LLLUZ 

00 

U-H- 

OQli-'-'OtLUC^ 

CLZ 

O 

00  LU 

O 
O 
O 
O 

<J><*JL}<J) 

O 

91 


0000000000000000000000000000^00000^0000000000003 

r^OT^o^<Nro^invOi^ro^Or^c\iro>d-^vor^coo^Or^(\j<^vi-ir*vOr~oo^Or^ 

r-i  r-i  ~-4  cm  cm  c\j  <nj  cm  <m  cm  (\i  cm  cm  ro  co  co  co  ro  co  co  co  ro  co  ^  -J-  >$•  -t  -4-  >t  ^"  ^-  -4"  -4-  in  m  mmmmminminovOOsOO 

CM  CM  C\J  C\J  CM  CM  CM  CM  f\J  CM  <M  CM  (M  (\|  CNJ  CM  (\J  C\J  f\J  CM  CM  (\J  CM  CM  CM  CM  CM  (\J  CM  f\l  CM  CM  CM  CM  ^  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM  CM 

000000000000000000000000000000000000000000000000 

cocococOcocDcaaDcEcocooOcococQcDCOcDcDcOcQcocococQc^ 

00  00  00 00  00 1/)  CO  i/)  00  00 1/)  I/)  00  00  00  00  00 1/1  00  OO 00  00  00 1/)  I/)  1/1 OO  OO  00  00  OO  OOoOOOOOoOoOoOOOOOoOOOOOoOOOoOOOOO 


CO       OO             - 

OOLUh-      h- 

>-DZtO      O 

M 

<M»- IUJ          2 

^ 

s:q_ix    3 

X 

00     <      O     u_ 

l-H 

<ooct:     >-•    en 

•» 

LU       «x  »o 

Q 

►2:0  a:     moo 

00 

JwZUJO  II  - 

•> 

<_!<(— KUJ 

X 

a:         z     OZ 

O 

o_jujuj— »o.— 1 

co 

uj<_io  «o 

^ 

h-ct<~D    ozret: 

UJ 

— . 

ZrOZTSTLU      LU 

a 

co 

wuj<ujzOcCI 

0 

0~- 

i-    t-wzs: 

2: 

coco 

UJZ>O0        mD 

•» 

—  O 

2hhC0>-I->.Z 

00 

cf  rO 

1-1            OOoOLL 

o_ 

aw 

_iLua:      UJ>-i2 

UJ 

•->- 

IOUJ2UO 

►2: 

—  X 

UJK       1— OLU"-^ 

UJ> 

cO  - 

X          ►  <t_|0_H- 

MOO 

O-^ 

t—      002      OOO 

<-*& 

(OKI 

_ 

•  z:-.2:    z: 

00  ► 

—  O 

U. 

U_oOOOO>X5 

»oO 

mco 

o 

os>-«a:Dc:coLL 

<z 

x«- 

z: 

<H-OLL 

X-J 

►0 

^ 

ooct:>-tO     Q< 

o_  •■ 

-^> 

2: 

UJOoOOQdUJ 

—100 

X   ► 

> 

DOO     u-ii—  a: 

<2I 

<  — 

OO 

_ia:°->.a<cj 

••►— 1 

szro 

1— t 

<lu     ccai— lu. 

X    - 

-)o 

X 

>u.i-aoD 

23 

►ro 

ex 

c^Q-H-     Soo 

-5U 

X  — 

•» 

OUJUJ<LUh-iZ 

mLL 

<c_D 

o 

ujhuq:>ooo 

►    •». 

4-s:> 

>- 

oZa:o»-i     hh 

xs:zh  ► 

*■ 

<t  1— >  UJ  CO  h-  UJ  H- 

sz^----— » 

o 

0_      1— <Z)COmh 

-500 

►QrO 

X 

viuzju    00 

-52! CM   »-0 

» 

MM          UJ>-0 

»  »Z-^ro 

o 

>X      UJo0<O_ 

X2I>-«Xw 

ro 

•* 

jaQizr 

2> 

«-<Q 

C3> 

o 

CC<.  —  h-  O       UJ 

Ml^HSX 

r^- 

•_• 

<a:a:     o<a: 

mOZO    •■ 

0 

JOOil      l-D 

»      »MH      ».*-^ 

00 

1— 

DO      OZ<|- 

X2 

-Xro 

LO 

UJ 

o_i>    ,-,o< 

<>00<O 

CO 

UJ 

uJOcOar         a: 

2:00: 

EISTro 

in 

•  • 

X 

arx     uio     uj 

OmUm<- 

sO 

OOXX 

00 

(X      qch-ui    «Q. 

•■>* 

wO 

CM 

•     >-<<         a: 

m*s:uj;zq£oo< 

xrsox 

0 

UjCM    •<2I2:           < 

UJ 

OXLuu-O 

00 

in 

M-tV»CMC^~5t— 1            2! 

■z. 

00  o^l—  01—  «-•>- 

ZoImZZ 

i-iujQ.ujv»a:  •■»••• 

y— i 

OU.M      ZDCD 

m^^qO 

>t|-«#wUJ<"-IHOOH 

> 

00 

HH 

X 

f-(UJO_ 

0  ► 

oao 

^■^ 

z:o>- 

CM 

i-hZ     ► 

•«• 

..2   *0 

•* 

<LU'J-X 

O 

»-a:a  -s: 

>~ 

<      2trsl-3 

•  +  o 

O— 

CMCMX 

•  ^•^-•'^ 

^•*   •■ 

H 

OfHoaocr' 

x«^o 

co 

•—1  •minin 

2IUJO>- 

^ 

000  ►  »  » 

H-.rs|X  — 

Qu    • 

<ujhhi-(Xci;h-js: 

t— CM 

•  co  •zrz!2'<^oot-2:> 

*^ 

•    •    •    •    • 

(—       <       UJUULLK  i-h •-■  CO .H Q_    •Q.1-1        II    II    II    II    II  OOOOOOO       OO mh _ hh 2  LU   I   QKoOSUjUJ 

ri  ujq    x    ccro  zzzi^wo  •  i  cMsro-uj"?*-'— ^"-i  ii  11  n  u  n  u  n  ui s:— — «-•-■  no: oh- •—•>-•—•  m 

O  c^u-iQh-uj     ui  ooozZrom  II  ll  u  n  x         -5-5     «—— — ««iu  m  ►-•ooo<r  1  000. •-> 

a:        zuj     co^-s  srsrsrujuj  11  11  ujuj  1 — 1 — 1 —  r-i-H  »  .c\jwi-<hmmmm|— qqqxw  1  11  nco-51100 

co  1 —  ►— .2^1 —      »o  2rs:2:5:2:c£uj'-i.--iHHUj  •-"-,    — — ww— w—       <<<s:  11  —  or  11  11  z:  11 

3  uj<>-oi—  oo_i  aooMM<MaaaMaoOw«-oODOD>Ma:Qu.iuujiUM(i  n  N<ah<n 

00  uji-u-cjoocj_i  uouoQza2H2:cLci:ciooDoxx>'>xxQ:<waa:QiQ:QQ:aoKcDOi 

XC0UIC03Q.CJ  UJ  UJ 

oooo<2:— u.  m  a: 

UOUOUUUUU  O  --I  NO 


92 


oooooooooooooooooiooioooo^oooooooooo^oofloooofooo 
ir>  vO  r-  oo  o  o  <-*  cm  m  >t  in  o  Is-  oo  o  o  ^  cm  co  ~^  in  so  r—  oo  0  o  »h  cm  ro  «a-  mvOr^ooooi-tfMrn^tmsor^coo^o^cM 
vO  o  o  o  vO  r>-  r*-  Is-  r«-  r-  r«-  r—  C-  r*-  r-  oo  co  oo  oo  oo  co  oo  co  oo  co  t>  o  c^  o  ct*  cr>  o  o  &  oooooooooo^^-^'-i 
(\l  (M  cm  (M  r\l  c\j  in  (\l  <m  cm  cm  cm  cm  c\j  eg  cm  eg  <\j  cm  cm  (\J  (\j  cm  c\j  (\j  cMCMcMCNCMcMCMcMCMCMcorocOco^cOcoc^nc^cOcoro 

oooooooooooooooooooooooooooooooooooooooooooooooo 

ODCOCEcQCIlCfiGOCllcOcQCEmcBCEoOOQCOG^ 

OO  00  OO  00  00  00  00  OO  00  00  OO  I/)  00 1/)  00  OO  00  00  00  00 1/)  OO  00  00  00  00  00  00  oooooooooooooooooooooooooooooooooooooooo 

•  t 

O  *H 

II  ► 

>                                     lu  ~»  •  z 

X                                                     D  «-h  CM  a 

5:                                     o  —  ii  z  «-H 

-«                                       o  a:  -»  lu  h- 

—  QC            ••  t-H  Q  < 

•  CC  ••  — »  —  »»»  (_) 

O                                             O  — »  t-t  >  — .  o 

•  LU  -J  w  X  —  _J 

LU  •>  I-H  — . 

Z                                                     ou  «-h  x  —  »-t  Z 

•  _l  —           ►  -^  w  O 

Z                                               O  Q  — •  •  Q  —* 

z:                                     z  ►  i-h  o  >  t— 

>                                                                                              <  -.  W  •  I  M 

— '  >—  cC  Of  o  </) 

•  oj  —  a:  lu  >  O 

q£  O         »  •  w  Q. 

O                                               oo  >  — •  -^  *  — 

•  Z>  -  •—  —»    •  *■»  -»        LU 

•  Q  m  021  •    •>  II  —          «-•  —      Z) 

O                                                                   <  w  >->-i  HHX«  CM             w  t-H       |—        vO 

•  a:  o      *  *  ii  ii  —H-.  #  q  x    < 

LU  X  <—*-*  — — »    •«—  #            X—  I        CL       O 

Z                                                                   LU  ••  '—    »  •~'i-hO>  — «               I   —  2"        LU        h- 

•  I—  — »  wLL  ww^X  —             -^-»  <        Q. 

X                                             <  t-j  OO  >><  •-"         •-"-•  o     <     o 

z:                                      _J  —  xz  xx  #-^  — «-           cd 

>.                                                O  Q       ►  •-  -»—  Q  OO  z      a: 

w                                              o  >  — z  ^~»-»  •  >•         XX  ►_     o     -. 

•  _l  ►  mZ  — .  —.    »0  |               w   |  00        U_        -» 

cd                                            <  —  —>•  •   #o   •  -*          I  —  *               • 

O                                                     O  •— •  O   ►  OO    »lu  >-h          «m  O      oo      CM 

•  ••  ~»  >-X  •    »LUZ  —            «-»«—  M       LU          • 
.—                             Q.                                ►  Q          »-2:  LULUZ    •  O  mO  CL        X       LU 

•  o                 lu  x  — >-  zz  •->  >       —x  +     lu    2:                           -h 
o                     O                     O  t-H  »  •   ,*-.—>  —  O—  — •     O       »-^     —«          ••          II 


•  _l  o     -•     — z     -»-»•-•  •      +  > 

LU  o       00       QI       •— ••—!—»•—" I       c\|  I 


•  _l  LU         •*      *—    ••      OOXO       -W-     •       *-"— '       •— '       Oi       LU       >XhXm       I—                 CM 

z                    »-«  z     ^     zxo>>- — o— >to«—  —     X      II      —I     X  II  II  II  ||      <         -^^ 

sen               u-  h-i    z     khsii— — >—  •  th^iihOD     ii     —    o    -rhZh     o        •-'— 

X  Si-.      OOX         •    •QCQ       •-<— «      >->-      21      •"-•      Z         iwZmZ      o           o« 

wo               o  ar    —         ►oa:a;ozo-MO-  !►"-•«-<     q:xmXm     _j    — .ok- 

•  h-  z  lu  o  — isooo  »<oo— o*-»  x  a:  o  h-oz 
a:  <  »—  <  — 1>-  •  •— •  •  x>  -*h-i  cr:  z  .—.-•*-«-.  lu  zoh 
OO  lu     lu     <oo~.^.-.  •— .—.  I  x-^— w     —            hh     «izzz     a:     >-•  •— 

to              o    s:  o    cy:    o>-«  •  •  »o  •  •—      «mo      •    *-•    s      •  • — ••— <• — 1»— •    o    —  ♦•-< 

-^                         <      •-"  ~      —  xrooo    •0»-ti->«-.vt«—  >■      CM        •               — IXXXX      I—      >-i(— X 

»-»                      LU       *-»  »      O       <-<LV    •    •    «LU    •    •«—    •    »Ow         •       CM       O         •    •    •    •    •       <       X_J  + 

Or-I                       CdSCT"  00         •         •    ••OLULUZOUJOOOX'—       O         t       Z       LUH- 1—  \-  LU       c£         |      •«— 

•  •  OLO  LU^LU  — LUOLUZZ  »IJJZX  tLU  |  2!  LU  Q  <2IZOO_J_J  LU  —"I- 
LUO                    LU    ••   ►  Z1- '— J*— "0>"    •    •    »~*    •    •— "O    »OZ         •      u-i           •—••••••      Cl      h-OSI 

ZLU000000O0I.-l,-l  h-i     -    t—    •    •.—« ^t-i —.«—«— LU-^X<-«-^           •        X    *—»-».—— <-»       <        Sit-Hi-i 

•  ilHIhllZ  _ji— ILU>-UJOHHi— "-i*- ►-•►-•h-    im%.|-mh       -^LU<li— ••— i  t-n-H  i-«H-i  LU             i— (X«— 

x>++i   I      -5^-.  iiqxox— ^.ct— wc^z— <— — sri-ios: "  — — -— =3lu    ww_ 

SIXOOOQlu     w  lu'-'O   »0   »>-OOa:>»>-Ouj>  ll  ||  hh>-i-h»— z      m>.mhhmZZ     i-hooX 

HXrX>X>(jM  •    »X      O— O  — XXX  —  XX00OX—^»XXX>»-"LU      XXXXX«—i-iOXcQ  — 

ii  — w  ii  ii  ii  ii  z.-ioooOhinz'-'ZM— w— -.  ii  ««hm  H  -  ii  xhi-so— — Hr  n  n<  n 

>■—    xxzzlu    <  ii  ii  ii  «-— ——    www ^    z       wws:    Z'-zo    w              zq:^q-i 
XLLiLSzszzQaiZllQOu.|-iu.>u.u.LLU-iiu.ijju.u.a:MMU.i-iu.oaOu.ii.u.u.u.ouJQ-t-»u.M 

SmmX^X^SD^SXXQmXwXwhMmmhQwM^XXi-iXmOSOw^mmmiji IXmX 

O  LU              i-l       ^H                                                                                                 O                                            LU 

u  a:                                                                              O                           o 

ocn  o                                                             -t        mo                      oo 


93 


ooo^oooonooooooo'ioonooftoooofoooooooooo^ooooo'iooo 

ro  ^  lo  o  r»  <x>  o  o  1-1  f\i  ro  -d-  lo  vO  r*.  co  o  o  h  cm  m  -4-  ir>  so  r-  co  o>  o  -h  c\j  ro  «*■  in  o  r-  co  cr>  o  r-t  oj  m  <j-  mvONoo^o 

MMMMMMMf\jr\iCNJr^cM<\jr\jr\jc\jrvjmcocOrOrorOroncOcO>t^ 

ro  cO  ro  ro  ro  ro  rO  co  ro  ("0  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  ro  co  co  CO  ro  co  co  rorOrorOfOcococOcororOcorOrororO  rococo 

ooo^oooooooooooooooooorjooooooooooooooooooooooooo 

COCDCOcOrXIcOCOCEcOCiDCOcDaOaQaDCCCOm 

00  00  00  OO  I/)  00  00  00  00 OO  00  OO  00  00 1/5  00  I/)  00  00  00  00  00  00  00 1/)  00  OO  00  OO  00 OO  00  00  OOoOOOoOoOOOoOOOoOoOOOOOoOOOoO 

< 

cC 
a: 

< 

•  o 

LU 

i— (LU  t—t 

_jO 

<  LU 

ooaC  ••  cL 

—>o  z  o 

XI-  O  h- 

oo  1—00  i-i  oo 

LU  h- 

Z  Z>  <  Q 

•-i  —a:  —i  z. 

_J  <  o  < 

ooa:  a. 

•4-  h-o  or  z 

za.'  lu  2" 

a:  ms  i-  o 

o  olu  z  _i 

cLi—  hh  a 

ro  u 

_JoO  o 

LU  _l<  Z  00 

o  —  a  oo    -^  —x 

O  —  C£LU  O       —  —h- 

hh  OoO  -J  -) 

— .         >  >—        llO  m      ►  »-a: 

CNJ  Z  Q  M         rH  HO 

#         <  x        qlu  a    —  wu. 

OO  *  I  LUCQ  <  Q  O 

>->-oo  —  CC  X  -J  DC  -               *o0  — . 

I   i  xx  a—  o  —    x  _io  —  — lu  oo 

-»— .  i   i  >— .  ll  —oo    —  mh  a;  m  *-"_j  -»< 

— .— .— .-^  |  O  C\|<         •*-*      U_  <      w  «-»0      CMCD 

f-i_— — •  xx    oo    co#co    —.x        oo  _i    o£  a:z     *•  ► 

5!Zt-t-  >  I       ID  *    •■     —hh      2CC  3      a:  c£<      # — 

r-t-n-isi^  ^X      hi     O— .— »     >-iX     OO  O       *  •         *"—< 

W.W  MM  +X  O  (—  l-.t-H  w     I  ^(-  LU  2!  2LL  MHW 

Omm-w  cm*-      <  ww      0—»  O  cC      y~*  mO      «—q£ 

h-  XXh-.,-.  -»-&•>     c£     OcCdC      >-»-t     lulu  ••  •■         oia: 

wwxx  0    ■«  — .  oa:a:      1  w    a:>  o     >•  >-a:     dc~ 

OZ2- w  13      -,0      Q  I  —      in      <  h-      X  XO        I  S 

-,— .  o  *->•-<  00  00 —-»         1     o>  z    -»<\J2:  >x       ll  •■  -Y-    nz 

xx     000000-*—.        <i    x  1  <r      •  ■*z  «~— •  mo  lu  ox  oox#< 

hh«##ou(-I-XZD       IX              rO-jK  —  Z  m  Z  >-<  m>lu<*(- 

XXH-.««ttZhl-«      X>-  LU        »Ih  2h  el-Si  —               —<  w2  QC'->2X< 

—  w    if-| .'.mmXXSCDXw  _J2ILUoc:<  ^oO  <LUi-h  —"J                 _l  OJM  fl  z       mo;   1 

•v)ZOj:z)-i--%.##'.D'-w    ohZo:  i     <*     a:oo  ••  *-*  -  ccz.  -    ccz\n  -oct. 

OOMtLlH|Hl5:Z,-|M<0(D  +  *'X  2?      »      »wX  I— X  lH  «—(-H  •  LUOt-l(\l  QHlr- twn-t 

0000  •««mmxxddd<i-zijj<h»i-h  <arLuouj  11  •  •  «otr—  »o  •X  +  -JH  +  — 11 —  11 1 —  x 
o* -w  o:a:a:«-www  1  1  1  oct<o  iih-.q:xo  q:dzIhoooo:qo  h  oi-q:q.h  ccq.  >—ai\\ 
oiio.Qra:a:Q:zzxZQ*oi-zujH«o  11  11  11  z<h-  11  11  11  11  11  11  —  11  11  00  11  oolu  o— 
hq:^J  1  I  c£a:<<H-l—  OXoo<hix  >-oo— .0— — hi  r»-»— .— .— —^— .-j—h--*  ih  — .  j—cmoo-j 
ll  a:a:'—  11  ll  II  11  I—  H>>wX  ll  11  I—  I—  OX  II  »— «K-«— ••— •! —  ooLUrH»-<H-.H-.>-tMM  «.i-.a;i-i_jMMi-i_i<H  u  ► 
xii  11  xzxzii  11  11  11  11  iiiiz  «-oo—  W—2LUI-  wwwwwwhh— lu-j  iiw^ja:  oo«-i 
^iiu.hh-H(-<otDniia:HOjou-<iHOMQ;oj<oDQOO>a:>-H>Q:<OHQ!:<ujo<- 
a:x>HH>->-xxooonx>-a:xo_iOMHCDX<j5Xa:oooox>-x>-xa:oxza:ooa:a:ozocDo 

HH  z<  o  LU 

LL  <>  O  O 

O  r-l 

JS-O  CO         OOO  r-IO  ML) 


94 


OOOOOOOOOOOOOOOO^OOOOOOOQOOOOQOOOOOOOOfflOOOQrtOOOO 

OsO^^^^>ONOvOr*r^r^r^r^i^r*r^(^r^cDaD(X)ooooooQO<i)ooaDO>'0>o^<^C7>(^0N0Na>^oooo,,5oooo 
oooooooooooooooooooooooooooooooooooooo^ooooooo^o 

00 O0  C/)  00 CO  00 00 00  00  00 1/>  00  I/)  00 1/)  00  00  00  00  00  00  CO  00 00  I/)  (/)  CO  OO  OO  00  00  00  CO  OO  00  CO  cooooooooooooooooooooooo 


ul 

1— < 

X 

Q. 

31 

1 

> 

LU 

CO 

•— ( 

►— < 

a. 

X 

I 

Q_ 

•■» 

1 

-- * 

LU 

-j 

O 


O 

•     a. 

00      cc 

LU        LU 

_l    \- 
< 

X 
LU       H- 

X     o 
t-    o 

crT     oo 

LU 

>      X 

•  O           CO  ►_              .. 

Q        i-h  a.     "-< 

LU>        _J  I          i— 

_i_i     co  — *     *-* 

_jq:     <  so 

•-«<     t-  >      i 

u i     co  oo    s: 

X)     LU  •-«      >• 

>-0  I      CO 

_JLU       O  Q.       >— i 

cccc    \-  s:                               I  six                                              o> 

<  2I>  —  >CL                                                                   <-• 
—13      cO  >t                              >-o0                                           -JC0  + 
Z)0      (—  — *                             oOt-i                                             »mZ                                                                   O 

<J)<X-        LU  Ml                                                        i-iX<                                                              LU                    »— 

LU              CO  O                                      XCLSI                                                  —Q.Q 

a:x  h-                       a.  |  >■                              Oi- 

O        <M  I    LUOO                                                 — LU* 

_J<  O                                   UJt-ii-«                                              *  '-'    ♦ 

-JLU      O  O                             "-iQ-X                                         •Q-(\j 

<  h-  CL   I  Cl                                         (\J   I    + 
LUX  —                         *-•       r— -*   I                                        -»* -   I    — •-• 

Z2|— <<  OoO                 "5<—  I  T-      CO                 -»~5->— -5-7 

—    o<si—  iz        — «  ►->-«  t.-j    s:           ->»»-}»• 

I— 1          Z— i*- '<t  I— lLU""3                 ~ 5l— t      »~ 5t— I      ►         ""3                            »MM     *r- it— I 

_                 O      *Q  I    Z     *                    »MtH     ►  !-*•—•             »— 5          —>•""••—•'—•'—'  >—•»—• 

>-       LUQ-i-H  *H    •<-•       00»-t,».^«__w       i-(   I           I   *»«-— www       OO       *H«— — 'rH-)                              -H  — 

•  X     »C^Ql  II  Ujr  +  2!  M  OOS—QQ  —  (JjOvO  II  mHQQQOOOUJSrsI  II  QO+   II      •    «C0    •-»  II  -)—       LU 

O  II  0<LU»-<X-^X>--32:-3Q  II    II  O  II    II  — 1-5+  +  +  II    II    II    II    II    II  X»-5^-JXXfM-500      .-t --•  ~i w ~) -J 3 

11  —  11        |_       (_^<^       -,  +   ||  —  ||  — . «-.  o0O0m-»-.— •  -»«- — *Z#O0        II    II  2:        II    II  LU  II  w      o— II  Z 

— ->~-oo^rn     rOSTrn  +  ^^rsjro^tNnaLOSSZ^<NJrOr^CNj(^M(\jsr^«--»-5co--»--»X--.OC^xo^.i--' 

_    ►^-.^k-.CsIQ  II  (-.<—rH-J->-5-5-3~5-5-?H-'H-5-3-)-)-5-5-3-3-5|—  ||  -JrH-}-}  II  H-J^t-HXH-XHh 

wt-tws:    »       ZCOII  ||    11——^"—              II    II    ||ww— w-ZNll        wwOO       ww       w  ||               ll-Z 

ow>3KO<r:^LLac\jrnQODOoooo^<NrnQQooc3002:Q.ocio-3oooQ><OLL<>-o 

>QX_lXOQ.-)»-i»-.Cl~3->XXXXXXOCl~5~3-5XXXXXXO-5~3QXX-jOXXZXoOQt-<cOXO 

OLU        X  •"-' 

OZ        LU  LL- 

r\i  ro     -4-                               lo^O                r-            00                           o 

—•OO         O  —I         —I                                                          t-ll-H                              —I                       H(J                                            rH 


O 

O 

Z 

O 

< 

„^ 

rn 

I— 

<r 

—.— 

s: 

to 

00 

cmclo. 

-3 

LU 

<\J    • 

STT-5 

•» 

_l 

2TUJ 

->  +  + 

on 

_J 

-70 

•— 5 -5 

-> 

< 

►   • 

95 


oooooooooo^oo^ooioooooooooo^oo^oooo^oo^oo^oooo^o 

<>OMr\jrn^LOvOl^o)O^OMrg^^LOvO(^TO^owrgro^LnNOf^oo 

O  r-t  r-t  .-i  r-<  -h  —t  m  -h  -h  w  (\j  eg  <\]  eg  rg  cm  cm  cm  eg  <\i  ro  co  m  ro  ro  ro  ro  m  rocOs^>4->t*t>t  ^^-t^t^^uNinLOLnLnin 

oooooooooooooooooooooooooooooooooooooooooooooooo 

COaDcoa3(l)cDCOaDa3Cl}cOa3COcOCflCOcO 

oo  to  oo  oo  oo  oo  i/0  oo  i/)  oo  oo  i/)  i/)  oo  oo  oo  i/}  oo  oo  oo  i/)  oo  oo  co  oo oo  oo  oo  oo  oo  oo  </i  oooooooooooooooooooooooooooooooo 


o 

LU 

X 


o  *"»         — 

Z  -5  -J 

<.  ► 

o  —        — 

z  o        o 

>— I  »            * 

•  t                                  oo  ^*>          — » 

3                                    <  -5           -3 

O                                         LU  ww 

CC                 O                 C£  CMCM                                                                     '-,            t-t 

CNJ                  C_)  CMCM                                                                          X             X 

lu  z  **  2:  » 

X  O  hh  OO  CM 

i-  i-  \~y- 

LL.  -JO 

ZOO  OO                    -i      H- 

t-i               O  OO                    II 

a:  cm     o 

LU                    — »  LU  *"*«■ »  2!  O 

_J                CO  O  <CD  —i 

C5                 OO  fY*  OOOO  — • 

Z          cm   •  O  cm    •    •  —  (NJrsj              o  I  woO-»woO 

<           2ILU  —  2TLUI—  O  ZZ  —      LL    •      2I.-I      21 

(\|      ->_l  LU  —*'—      -J_JO  •  -J-J  X      ^CMUJ-J  I  Z-J 

XZ"    •■    •  X— •  I  ^        »    •    •  O  •    »  -J««LU^Z    »"3Z    •• 

<~JCM'— I— •       -J       I— CM  "J   I        <— 1««^  LU  LU^  wLUww,— iCMwwi— I— •         •         •         •         »wwXX 

s:  11  2:  11  -5—  11  uj     2:     -j -5     11 -j-j — j     lu  •     _i  11  — .at-Q-X-J  11  >-'_j  11  -j    -j     -5    -j     -jzoo  1    1 

— .-3-3«--)«Dlin      w-J      -jww-j  (I        3o0r-t    •-J-JX<-K  OQ.-JXO.-Jw      www      hhwOOO 

<^jw     0»-CMZZw     >w         oo—-*     zi— +  -j     w  II  _l  •  11  00      II  00     «-«xxzxzxxx</>oxx 
xsrooxosr^wo    xoocMxxo-ji-»,-'-j-j-jro>-— ocm--    -j-—    loxstw^ws:— zw  n  n  w_ 

h--JXCMwX-JH5:XCM  II  X  II  CMwwX-J  II  I 'T-fNjX-JQ-  II  -J_JCM~J_JCM  H  Xw>-wXw>-w-j-5  II    || 

w  ||  II  wZar  II  II  <  II  00  11  wooz      II  II-oCm-j      — _j     -j  II       II       II       II      wwZX 

o>coou_cQ>-omcD-joo<i— ou_u.qq>i— ou_-ju_oxoluXw<o^<o»-'Ou.ou,_ill_iu.xxs:s: 

ZX00OHH00XOH00-J-J00-JOM^00X-JO»-'-J»--'O-J>H-QXOOXOOXX«-.>.wXw>-w00OQ:cii 

1— 1  LU  Z 

LL  O  w 

O  r4  CNJ  (0  <f 

O  CMO  CM  CM  CMO  CM 


>-CM 

CM 

0051 

21 

w-J 

-J 

X   - 

^ 

Q.O 

O 

1  > 

—  > 

LU    - 

X  - 

MtJ) 

OO 

OQ-X 

+  x 

z 

> 

X 

>- 

3: 

II 

2: 

II 

X 

O 

X 

_l 

II 

> 

II 

> 

0 

_J 

X 

*** 

X 

—* 

— «. 

1- 

— 

1— 

— 

HH 

— 

1— 1 

LU 

Q. 

LU 

Q. 

•— 1 

• 

i-h 

• 

a. 

1- 

Q. 

1— 

-J-J 

• 

_l 

• 

-J 

MM 

y- 

t 

1- 

• 

XX 

_j 

"J 

_J 

-J 

^J>U 

• 

I— 1 

• 

y— < 

*  * 

-j 

X 

-J 

X 

—»  — . 

•— < 

w 

t—* 

— . 

JD 

X 

t 

X 

t 

>>- 

w 

0 

— 

O 

1  1 

• 

z 

1 

z 

00 

0 

< 

O 

< 

>> 

z 

• 

z 

• 

WW 

< 

*-• 

< 

*■* 

1  1 

t 

K 

'  • 

1- 

-J-J 

• 

a 

• 

Q. 

XX 

0 

2: 

0 

2I  — 

—0000 

• 

• 

• 

•-J-J*  tt 

LU 

LU 

LU 

LUw 

1— 1<-»—» 

O 

O 

O 

OXX-JO 

96 


oooooooo^ooooooo^oos 
ia  m  m  nO  so  ^o  o  ^o  o  %o  vO  >o  vO  ^  f^- r^  f*- r- p- r*- 

00000000900000000000 
CDCDcDCDCDcDCDCDaDCQcOCDCDcDCQCDcDCDCDcD 


oooooo^oo 
oooo—mjco^finso 
I*-  r*-  co  co  oo  00  oo  oo  cx> 

ooooooooo 
coqocDcocecQqocdcd 
Z>XOX>:d=>X}zO 


OOoOOOoOoOOOoOoOOOoOOOoOOOOOoOOOOOoOOOOO       OOoOoOOOoOoOOOoOOO 


00^0000^00000^*0 

r^-ooo>Oi-H<NJro>d-LnNOf*-oOCT»o^-i 
aoooooc>O^CF,O^Cr*0NC>CT,OCTsOO 
4-  sj-  vfr  >t  >t  >fr  >t  -4-  -4-  <(■  -t  >t  >t  in  in 

ooooooooooooooo 

CDOQcQCQaOCDOOcOCDCQoDCOOQcClCO 
00 00  OO  00  00  00  00  00 1/)  OO  OO  (/I  OO  OO  oO 


< 

> 

a: 


oo 


a. 

+ 


•  • 
oo 
II  II 

-5-5 


oo 


zx 
2:2: 

Xarot 
<  •   • 


O 

o 
o 

X 

cc 

a 


i-i(\l 

Ol- 

h- 
OO 

LUO 

00 


a 
o 

> 
< 
a: 
a: 
< 
o 

LU 

X 


LU 

o 
< 
a: 

LU 
> 
< 


r\j 


>c\l 


>rsjoo-5 

<x  »2:  1 


x     *-.-j-5     a£-»x         «— 

<  -5     •■     ••         t—  r-4<O0  O 

lli  +  sis:     + 


m 


»-<_)0     i—  0—5  »-t-5  -5  >—•>—  •— i^-w     sx"o>-<hh«     t—     mu_ 

•>  •   «      LULU   ►+  +    I     ►  I  —OO      2!<    ••  ►  I  -5h-oO      ho 

,-t-*— «        21     •^H(\lfM'-»^-t>-HO  II    II         >- SI «-( ,-( i-J    fWO       Lnr-4 
II  WMLUZ5:   II  ^"^  +    II    +   II—  —        OO.-.  II    II    +«0  II         —*- 

a^Of'.ZoOOO      <<<       <(M~)-5ZZN  <0  —  -5Zf-h- 

inara:>-'    t-.v02:2:2:vO2:-5  •■  "-ocruj*- 00002:'— -3  *o^<< 

(NJ— —  J-O  —  (M-S-S-SCM—"  ►►hmD>  II  fMCM'-"  II    •"-•z>2:2: 

ZZ  II  II  II       II  t-tt-ii-ih-ujoo  II  I—  t-n-t(—  aroro 

OU.U.O<tL.ac\jrO>tOi-«»->-<-'U.J     SOOmoowwU-iooZ 
o>-»  !-•  o  a.  <-«  o  "5  ~~>  -5  Dmooo  a:  q:hQqmo  00  ofuLU-Luo 
x  o  ^ 

LU  LL  O 

m  -o        Is-  00    c^co     o 

mo  fvi     ofM  cvi     mm     00 


o 
< 


I 


LL) 
LU 


CD 

X      Z< 

>^      <K 

X 

>      (-< 

\ 

—      <  + 

> 

Z         +  LU 

ro          <     LU'-1 

LL 

o>        t—     Ha 

^> 

O 

f-        <     a.  1 

X 

O           IIZII  11 

»■ 

2 

00     -^2:0:2:2: 

>- 

< 

Ln     >zdzz 

*— 1 

h- 

ro       *•<(—<< 

2T 

O 

Ln     r\JH- lui—  i— 

Z 

a: 

O     t-i<ct:<< 

< 

<5 

c\i     cl 

h- 

< 

LU 

Ln  «z  •  t  •  • 

X 

•-KNOOOOO 

ZL 

h- 

vt>««'— 1      •      •      •      • 

O 

f-ILUOOLULULUI— 

>— < 

00 

••-'  II  ZOOJZ 

h- 

LU 

roa.2:   •  •  •  *a: 

O 

H 

II   II  ZXX».D 

■Z- 

3 

LUfM<— «-«—«-(— O 

3 

Q- 

>-h-^(—  LL  LL  LL  U_  LU  Z 

LL 

21 

Q_Q.<»-if-t>-"-iC£UJ^ 

3 

r-4 

O 

O 
O 
O 
O 

ouu                               00 

97 


oo|5ooooooo,1>oo^ooooooor'oooooooooo''oooooo  o<""»ooooo 

oo^ooooO>^^f^'^rHt^r^r^i^1^r\j(NJf^(\j(\jf\jrgc\jrNj(NJc^<^roro^(^rorOroOr*  OOooooo 

u^Ln^intnu^inLnLnu^iriininu^inir(inir\ir>^tnir\ininir>ininu^ininu^in^  or*>ooooo 

oo^oooooooooooooooooooooooooooooooooooo  ooooooo 

iXicocacQcocococococOcococococQcocococorn  co  co  co  co  co  co  co 

oooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooooo  oooooooooOoooo 


>— <      UJ  •— ' 

►      X  U_  M 


O 


>-              WO  X  - 

-     2:      3uj  1—  co—. 

2!       Oo02"CL  ►  ^ 

>■     a:<     00  a  z  • 

•>      LL       (/)  00  OUU 

2           ZZi^    •  ►  i-hO 

X      ZOOhtO  X  I—    • 

..      mmmZUJ  O  <Z 

2:       <H-00»-<LU  CD  3w 

X     hUZOa  ►  a 

••     c0Zluq-O  Q  luoo 

00     ODJ     lu  O  (— 

a.         u_>-<ujQ  2:  ccz. 

•>      Q      OoC  •»  0>— " 

O      _JZ      30  00  «-•          <-*  U.O 

>  D3Xh  co  Q.  — 1         -h  a. 

•■      000<- «  LU  — •  X             >  Q 

O       2Z(DQi:+  ►  1-1  I               I  LULL 

X^LUllrvj  a:  XX  000 

*  LU      00_.-i  t-H  •>  X          >  3 

>  Z<<-"<X  00  •  «-         —  a: 
X     O     aC  •>  f\i  *s.        ^  oolu 

►  CtTOClQ  LL  ^"^  — .  —  t-*CD 
►-.  <0  ZZ  -I  rsl  r*  .H  2: 
X       I— LLLU<<  <  0"-h  >            X  ID 

►  <       X  »  1-00  I               I  UZ 

a:     Ooot—  »  ••  x  -^w  XX  t-4 

*  00  LUOO  2!  (N|  OZ  >-  X  -»  XO0 
Q      C^LU      MLU  ~5  -h-            00  *^           **           «—  NJ      2m    • 

►  LUO     •'-'UJ  ►-!  ■*                    *-*  Ci.             *              *  M                   O 

o    coot—  ooc*:  *^"  —        —00  lu        *-•        — »  -    >act. 

>  2:0:0    o  xz  000        -.  n  m        z        z  LL.    <o:< 

►  3Q-ZLULU  2w  Q_>00      ST'H  »            X            >-  Z       c£<0 

O     z     3-JQ  ->  •■  I    I  a.     H-tct:  cc          I           l  ►     0:0 

X                2:U_0  ~>«NJ  — »X    I              •  LU                r-*                r-4  O         <         CC 

►  lu<     oiO  »z  -i>-^     h—  m         x         >  a:         f-LU 

Q       OoiLUt-i-4-  X>-~.  X«— O       — I    •  *           — (Nl      *■*  •"      OoOQ- 

>  zozo  IS*  I  +X        «CNI  CC  I             I  O      hqC 

►  '-'O'-'         II  t-"HX  — —             X<N   I  — •'-'^  Z             HD       rH  Z       CC*->\- 
O      Qfc^h-Zt-i  >-.Z>  •    •           X#IO-N  -           >l—      X  —      LULL.Z 

X       LLLU30X  •"*-•    •■  i-H^X>-    ►•«■  Xw    .w  O             II              II  2:       hh       — 

—           LLO»h  X   »-X  I)  QQ^H—   .-XOoo  ►          DO      Q  '  O      3      O      rH 

Lua:ct:ooz  <roox  s:nt#>oolz  •  •-<        >o     x    —  <f     z  »q.     o 

2:       XlUCOCCTlU  2:2:  _i-._^»   I   X>^<tl—  X                                         CO  LU            I—            .-H 

1-1       I— »—  3LULU  ■OO'*  Cf-OL     •    »X    I     I  i-h    »_J  ••            — —       — »          •  CC       LUOLU       — 

oo          Zo0>2  •■      (^  <—  —  .-H'-i>XXX—   •  c£          f~*'Z      <-*      h-  LL      XZZ      O 

oOi-.      ZH-  X^CM  ^v^  I     I  wX>-«-.-i—  >-           X>-      >-      LL  I-30      al 

LU       LU       Z*-«LU  <0    »  — —  2:2:       *->-Z    «.-H  •    •          •       O  LU             LL 

z    t—  O"-"    cQ  2i»-'— 1  zzMMrvi^Hho:  u_        lulu    lu     i-i  z    oo    >-     z 

t-i    <■•-»    lu  i-t^z  x>c*:ci:zi— zooo«—  — i        zo    z    «-  »-<    qluco    o 

I-      .JXOX-J                *->  I     I  *-  —  <□£<■»;.     »«.0  f^JO  •    •         •  J-      <Z           »-• 

3— 3Q-LUI-_I  ZZ—    .2:      2:2:  I     I  HOHIwCQ  O  XoO      IZH  3      LU'-'Q      00 

oll2:<z    <  ao    Om    x>2"2r<oo<a:— <  «o    zzx>z>q:<  o    q:i-lu    z 

o:zmc:wqll  2:2:0  ii  ii  ^——x>- ii  n  ii  QC——rni->jx>"-w>.w32:  ct:  33     lu 

a:  »-ooo<i-li  2:2:<cr'2:  11  11  11  11  u  ^10  11         11     — 1 11  11  11     i— oca  co    000     2: 

30       Ol— LUH-  OOUJLU'-'^->X>-^H^'-'cr:>-''-HLLLL>0<QOU-U.OLLLUOZ  3       <<X— >       »-• 

ooq2:_izooo  uuo:isi^a:QQX>-XQ:xoCMMXOux>-HM>.wQ(:u.iii     <m  oo    luco_j    o 

hhOQXD                                                                                                                               fH  a:30 

00XOLU2:                                                                                                                                                               O  LLoOLL 

O 
O 
0>  O 

OOOOOO  rH  (NfM           U^J  i_)<^^J^<^ 


98 


o 

o 

•"^ooo 

o 

CM 

•4-msor- 

l-l 

-H 

r-li—l  ,—!«—• 

o 

o 

OOOO 

o 

o 

OOOO 

CO 

CD 

CD  CD  CD  CD 

3 

3 

3=3  33 

CO 

00 

OOoOOOOO 

OOOOOOOOO OOOOOOOO OOOO OOO OOOO OOOOO 

co^Or^c^Jrnvftnor^(XiCT'0^r\jm>t^v0^co(>^^f^fn^Lnor^cooNO 
—t  ■-(  f\j  eg  r\j  r\j  cm  cm  <m  cm  cnj  c\i  ro  en  m  ro  ro  ro  ro  rO  en  m  -4-  «4"  vt  >t  -4- »t  *t  ^  >J- vj- in 
ooooooooooooooooooooooooooooooooo 
o oo oo oooo oo o ooo oooo oooooooooo OOOO 

CQCOCOcOCOCOcOCOcOCOCOcOCOCOcOCQcOCQCQCQCOCOcOCOcCcOCOcOCOCOffl 

CO  00  CO  CO  00  00  CO  0000  CO  CO  CO  CO  CO  CO  00  00  00  CO  00  00  00  CO  00  OO  CO  OO  00  OO  00  CO  oO  CO 


rvl 
X 


G 
0£ 


O 
CO 

X 

a 

CD 


o 

00 

m*Q 

2 


o 

o 


u_r- 

i— iCT1 


M           — — 

— » 

MM      mm 

ro 

►  M      —  w 

— »       • 

O  ►    oo 

m     o* 

ZOOcCcc 

•        IX 

zz 

QN 

«-»         •• 

U_  — LT> 

CJ>^»i— l^»-^ 

••IT\M< 

COO  II  coco 

iTl    •    » 

••O^m^oOCO 

mOOX 

LU    •  ••    ►UJw  U.t— I 

2n£>       U_>OZ)       ww 

wwOZ  —  zj-I-i-Z 

LUiH  —  LU •-•<<<  CC 

oh-    01-1-2:2:2:3 
<,_,     <M2ar:a:c£'h-o 

^CtOUJccOOOOUJZ 
Ct^QCtSOU.LLU.Cilijm 
I— I 

o 

O      COO  o 

i-l      COCT'  O 

Q>  O 

CO  oo 


CO 

2: 

3 


o 


or 
a 
o 

LU 


3 
o 
a: 

CD 

3 
oo 


O 


o0 

<i 


x 
o 


-  >- 
o< 

-  a: 
cC 

>•< 

<o 

a: 

c£Lu 

<2 


<h- 

1-3 

<o 

OCX 

CD 

lu3 

XoO 


COmh 


M< 

o:a: 

Q.O 

o 
\-cc 

ZCl 
t— « 

c£lu 
a-X 
Om- 


00 

CL 
LU 

LU 

^1 
»— « 
CO 

< 

X 
a. 

_i 
< 

x 

s: 


~5 
-5 


t-t      X 


N 


Q 
O 


:m 


On  CM 

CJnO^ 

•*  •» 

vOnO 


•    »■ 
LUCO 

ZO^ 

-J  00 

h- 

lu2: 

a.  a: 

O 

QU- 
ID 

ZLU 

— <H- 

od-J 

Q-< 


COO 

CC 

2:2 

LU 

ct:< 

-»> 

LU 

— » 

h-    •" 

H-X 

K- 

CD-^ 

i— i 

X 

m*s: 

U.2 

X 

•• 

D 

••-j 

oo 

< 

CO 

* 

m  •• 

I— 1 

2: 

►-H 

.-^ 

it  m 

a:  oo 

i — t 

II 

LTl 

M    II 

LU2 

n 

— * 

• 

•■-J 

CDLU 

h- 

•—I 

1 

-— *      » 

2:2: 

>~H 

» 

t— t 

mQ. 

31-1 

M4 

<X 

—  >• 

zo 

— * 

1— 1 

— 

XX 

X 

X      LU 

MX 

W 

+ 

•WW 

<r 

X<luqc: 

1  < 

• 

2! 

<s:x 

-is: 

-^1- 

CM 

-^■^ 

-5 

SZ-5KO 

>M, 

-ICOCD 

^ 

f^-o 

* 

>-*al     oo 

aL   • 

4-CJNM 

LUmO^O^ 

X 

~ -»      i  or  a: 

XX      IS2 

<5I— .M 

sr-jirw-.-, 

—)  >~*  i— •  |—  >— <  CNJ 

^— w  CX     •    • 

XOXLUOO 

<        >lulucmxxmqc: 
szz  *  •  •>s<<cic:ss.oo_jLn 

MOQacocoxszN  »h-<^ 

mhm>S:5;<m-5LUOLU        || 
20000X3152:  II    II  r>|-OoOh-_l 

ozz     zz^xx^m     co> 

2ILUUJ<  — «—  II  <<00  ||  jDctTHM-  II  (_CMm-— 'h-H- 1—  'I  f^-3 

rsxi-        cmsis:  ii  «-.>s:h- ii  ii     i-m<     hmhmmx     ii 

Omm<U-LL2mtXXcC       ZCDH- LL  CD  (XOmw  2"  0^0:2:0  ~5 

UDQQHMOo:a:QQ|-ajHMMHM3Dcc:xj33"'Q^ 


»— H-CD    ••    »mN+    *   ».-l2: 

2  O  M  vO  M  +  M  I— vO  SO  +  "5 

M     •    I    w  II  mOOCDwwCM  II 

+  H-H      Ml    |h         s:-3 

CD»-ti_.LU       CD  11  ■«•  LULU-} 


oooo 


00 


CM 


99 


O^OOOOOOOOOOOOOvOO^OOOQO 

f^(NirONj-LnvOf^-cooo^^f\jrOvi-ir>NOr~.oo(^0'— KNiro 
mir\inmii*\Lni^tr\inoovONO\0NOsO*o^OvOf>-r>-r--r'"- 
ooooooooooooooooooooooo 
ooooooooooooooooooooooo 

COcQCQcOCOCOcOCOCOcOCOcOcOCOcQCOCOcOCOCOCOCOcD 
OOOOiyOOOoOOOOOoOOOOOOOOOOOoOOOoOoOOOoOOOOOoOOO 


< 

cC 

CC 

< 


Q 

lij 


CD 

o 


O 


ro 
u_ 


ii 

M 

cc 

o 


< 
oi 
a: 
< 


< 

o 

a 

2: 

h- 

o 

—+ 

3 

t— 1 

H- 

CL 

1- 

o 

Z—            -* 

o 

►— 1 

i— i"               i—( 

z 

••t— 

<— . 

Z> 

CDQi 

u_2        mro 

u_ 

OUJ 

ou        — •  • 

»-"> 

^r- 

z 

11     ► 

i— t 

>-•   *-«*«.    •■LL 

o 

_J  — 

<  »-r"fO-  in 

1 

►s: 

a 

c^ro*-'  • — r-i 

Q 

— »_i 

i- 

cc   »mr-       » 

D 

_i  * 

<r--"tu_  n  -  -» 

< 

»-»,-( 

c 

u_  »mi-i — .h 

—« 

O  II 

o 

LU-   -   -HX»    < 

UJ 

in 

_-_J 

X  II        ►       +m 

X 

• 

*t     *■ 

«-» 

1— m  il  -      rsjr-i 

H 

1  co 

mQ. 

X 

1— H                       «I-H 

->«-' 

x> 

< 

a:»           0>  ► 

CC  + 

•  X 

s: 

O    •>  II         LL- 

—  X 

-3  — 

•— » 

-  U-XX  II     * 

■*»» 

•K-<H- 

• 

v»     ih»  -jro-  : 

X^ 

•~"2i 

i— i»-»<"^_j 

—ii — 

-^^  ..,— i  «.     i — i  ».; 

n^ 

X"— 

+  IT»nJ-> 

>_ico.-t-  v»x       ►x>^<-< 

o*  coc^oa: 

CC    «(M   *^^-t      X>tM 

•  i— • 

i-H     ••    »h-         HO     *.— lr-l>^rH-    r\Jr-t»^rH 

O  I 

—*       •■ 

00-3C5  +   II   +h-       h--  h-|-l-l-h-|-H-Z 

r-^—.t-HUJujcDQt— >-tuj<  <<<<<<  <t  c£ 
I  ii  ii  i-H->-i_jH-l«-.t-2UJ22:22222z> 
ii  co  i—  *—<->  ii  a  ii      >~>cccicccccccccccccc\-ci 

"OOti^cOI-hlL^OOOoOOOOOlHZ 
X  m  t-i  3  3:  i-h  >-* (-i  »-h  2  u_  2  LL  U_  U_  LL  U_  LL  LL  CC  UJ  *t 


ro 


o 
o 


co  r-  vo  lo  -4-  ro  c\j 
o^  cr>  o^  o^  o  o^  o^ 


o 
o 
o 
o 


oooooooooooo^oo 
Ntmvor*-cooo^f\iro<fLnvor^-co 
r-f^-r^r-^i^-cocooococococococo 
o<^ooooooooooooo 
ooooooo®ooooooo 
cocococococococococococOcococd 

O000o000o0o0  0000o000o0o000<y)00 


X 

2 
x 


00 

X 
Q. 

o 

>- 

o 

X 


M       UJ 


X 

o 

z 


< 
ar 
a: 
< 


a 

I- 

cc 
o 
a. 

o 

i— i 
a: 

LUZ 
2(D 

s:hh 

>-oo 
00  cc 

I    UJ 

Z> 

o 

200 

l-O 

00 

QiZ 


XLU 

►— i 
h-LL 

3 

oz 
o 

00 

iuk 
X"-> 

o 
Zoo 

3lu 


00 

a 

•» 

00 

2 
-j 

oo 


3 
o 
u. 


oo 


oo 

2  — 

->00 

00~3 


S-5 

00   •» 

-5  — 

►oo 

OOl-H 

t— i   » 

►  i— I 

X  II 

Si- 

~3    •> 


2!^X-3 

ooxs  ► 
--)  »w 

21    ►LLO 
OOXO  — 

<—  ro 

SOOCOlAN 
>•  rorO'-'LL 
OOZ  ••  »oo 


00  h-l-Z 

»-i    o2:ujuj<<q: 

XOT      SUJt-l- 2:2:3 

03    s:2mmccci:i-q 
z        OMa:a:oouJZ 
3a:     uQ3:3:u.LLcx:ujm 
a.o  !-• 

o—  o 

•-5 
rs 
cr>co        o 
ouOo  roro         00 


00^000 

O^O— •fvjrO-4' 

COOO^CJ^C>0> 

OOOOOO 

OOOOOO 

CD  CO  CO  CO  CD  CO 

=>:d  =>=>=>=> 

00  00  00  00  00  00 

• 

zr 

<< 

ac 

qO 

H-O 

cc. 

H-O- 

t— 1 

Z 

OO"— 1 

o< 

ZS 

< 

az 

X—" 

UJ 

—* 

00 

0 

OZ 

•* 

zo 

X 

<►- 

< 

00 

2 

2 

>-z 

>- 

-3 

<UJ 

00 

» 

a:2 

0 

X 

0C-* 

•• 

< 

<o 

00 

2 

O 

2 

I— t 

H 

-3 

•» 

UJZ 

«. 

U_ 

Xlu 

O0 

0 

!-•-• 

2 

z: 

O 

•— 1 

» 

U.HH 

» 

2 

OLL 

3 

> 

LL 

O 

00 

Z=> 

LL 

•— » 

OOO 

^ 

X 

M 

2 

a. 

l—UJ 

> 

» 

cCcc 

00 

0 

OD 

2 

> 

O.O0 

•» 

«» 

z 

2 

0 

Oh 

> 

X 

1— 1 

00 

•• 

a:  ► 

~3 

M 

H-uj 

»■ 

M 

UJ(— 

2 

20 

> 

O 

2^ 

00 

< 

> 

H-l 

UJ 

00    • 

ac 

1  H 

^ 

Ziu 

2 

UJ 

O00 

> 

z 

z 

00 

1— t 

_J 

V. 

H 

UJ< 

=) 

xz 

Z 

O 

H-O 

O 

a: 

O 

2 

co 

OOO 

2 

3 

OX 

O 

00 

<H- 

uja: 

QUO 

O 

oouo 

100 


^oooo^oo^ooooaoofflooooooooooooosooooo 
ir\sOis-ooo'^'-,cvjro>tir\>or,-ooo^o— tfMro-^Lnvor^-oo^Oi— irvirON^invor-oooo 

(JN  o  rj\  CT>  (^  O  O  O  <*»  O  O  O  O  O  O  i-H  f-l  ^  —I  r-t  i-l  ,-1  <-*  t-l  -h  r\|  <\J  (N  (M  (\|  f\J  eg  (\|  tM  «NJ  m 

'^OOOOHiHHHi-tHHHHHHf-lF-IH'-IHHHr-IHi-H^Hi-I^I^F-IH'-lHi-l 

oooaooooooooooooooooooooQoooooaooooo 

COCOc£cOCOc0<DCOcD0OaDcOCOcOCOCOaDCOCQcOffi 

00  00  00 OO  00  00 1/)  00  OO  CO  00  00  00  00  OO  OO  OO  00  CO  00  00  00  00 1/)  I/)  00 1/)  co  to  00  00 1/)  00 1/)  00  00 

CO    » 
•  St 


oooooooooo 
f-4(\jmvtcr«vOr,-oocT>o 
m  m  rn  m  rn  rn  m  ro  ro  >t 

. — !< — I' — I. — (»— I. — I. — I. — Ir^. — ( 

oooooooooo 
cdcqcqcocqcdcdqocqcd 

CO  CO  00  00  00  OO  OO  00  00  00 


II  II 

MX 

< 

2! 


< 

DC 
CC 
< 


LU 

X 


OO 

2: 
► 

00 


> 

00 

-5 
-»X 

oo<r 


2!       -3-5 

00  >-<X 

-5  II  < 

►  -32: 

SI  ►•-. 

>-  —   ► 

00  002: 

>-i    2:> 

►  SIi-iOO 
<j-      X>   •"-• 

z    <oo^x 

CM        -Cl    »0 
Z~X    .—.>- 

•-'X<0-3   ► 

.— ^^ '   »•— 'X 
Z"5   »0«—  ► 

«-■  ►u.xoM 

►xo  •—  - 
O0<zrvlwu_ 

2:2-  O 

— .crooco 
^(jKOrom— 

O        »  •  •>! 


II 

2: 
> 

00 


X 


o 


X 

< 


N 


a 

o 


11  m 
u.  • 

ON 
ZlL 


>  -3 

00  II 

2!  =3 

—  O 

•  LL  O 

a:x  h- 

o<— 

•  2TX 

O-M  2:  -»  —-5-5 

•2:->x    —       -5-5       x    -3  »  » 
o>-  «2:oo^-ioo      •■     1         <      »->—>-i 

ujOOj—  —52!    «2!»— >*— 1      r*OOEHMww 

O00C-30M     I     —  +    +      I     -<     I     —OO 

i-(2:r-(^^imx2:2:-K-   »^  »-lu  *^-»o    fMc\j^  »r-io  11  11 

\QZZ2   -<>->- 212:3^   t^+  II       ^^4.^+  11  -,_lu  —  wv,0< 
mmmm^s:oO^>.>.U  II  21  II  X~»<tXXX  II  X  — rO«tZ3h-      -XI 
2oOwwww-^-52;oOoOU--3>-hh<-3      <<<«-«<rg-3-3z<l-h-      "OZ 
OZ  LU  II    II  «— 1-"-5  II       00       2:    *0222      2T-5    *  *»-«2:<<  CL 

2Iujqqqh-X2:«—  11  — •,z:*t>—r4~>-i)—  -j-5-jro'-'  ►►-H»--i|—  1*2:2:        3 
2!2:<<<'-'2:>     3     >•    —     11  •-,     11  11  11      iimw(-.zoq:q£  »    1—0 

Qt— LUUJLUC£-500U_OU-OOOU  O |-'  —  O  <M  f^^l"  CD  •-<  —  *-*  «—  O  LL  O  O  -      »LUZ 

ooo:ci:cx:sci:s>Hii.wODHQwoo"5"'"5DH.ooou    llll  •—  c^luvO 


>> 

-JOO 

h-  •-« 

OX 

LUCL 

C£ 

HH 

O 

»»«-» 

>•-  ^ 

<   ►-S 

a:ro^ 

cC   »<T 

<r-HH 

OLL    •• 

•■• 

00.    II 

O  II  2: 

<o> 

LU>00 

CC       -3 

ro 

^ 

LU  -      •* 

Q    ►- 

—com  •> 

ro2!   »<t 

»-»   •     r«-t— 1 

lT\r»       LL    •■ 

•— <U-m      *" 

00«v.    II 

r-tr-l>^   ||    X 

lf\J 


r-l         f\J 


o>oor- 


o 
o 
o 
o 
00 


a. 
< 


at 

O 

I- 

■z. 
o 
u 


00 


-^    o 


Q 

—1 

Z 

a. 

< 

CO 

Q 

» 

z 

N 

< 

•■ 

Z 

1—1 

•- 

1 — 1 

*-* 

< 

a. 

<? 

•^ 

2: 

rsj 

2: 

>—" 

— ■ 

O 

-3 

2: 

h- 

II 

»• 

•■ 

2: 

S 

LU 

— • 

a 

»— < 

Z 

21 

0 

—     t-1     -3 


a 

3 

2!                 -^ 

< 

0 

►—i                   • 

2: 

QC 

—  "N.                      O 

CO 

<      -4"            • 

LU 

3 

Xr\J          H 

z 

00 

Z^  ••          _l 

1— ( 

O^r-t                   • 

H 

OO 

>-"_|  ||  _l      D 

■D 

-J 

oOOD>-<00'-tZ 

O 

_) 

Z            II   ll< 

c^ 

< 

LU<i— t*-»ZCD 

CO 

O 

2:1-    »-«o— 

r> 

►~t<0  — (J)U- 

00 

a. 
< 

QDDI-mh 

uuo 


101 


oooo^oo^oooo 
— itNjm.^-mvOr-coo^O'Hcvj 
*t  <t  <i-  >t  >t  >4-  -4-  -4-  >t  LO  in  m 


ooooor">ooooooooooooo<">oo<"5ooooooo<""»ooo 
ro>^Lnv0^ooa>o-H(Nj(^>tLnNOi^coo>Or^rg(ri^-tr\sor,-QOo^o«-t<Njrn^'invO 
in  m  in  in  m  m  m  vo  o  \0  vo  ^o  vo  ^o  o  -o  o  r-  r-  r*-  r*»  h-  h-  p-  r-  r-  r-  co  co  oo  <x>  co  oo  co 


ooooooo^oooo 

CDcOCOCOcOCOCOcOcacOCOCO 
00  00  00  00  00  00  00 00  00  00 1/)  00 


oooooooooooooooooooooooooooooooooo 

CO  00  CO  CO  CD  CD  CD  CD  qQ  CO  CD  CD  CO  CO  CD  CD  CD  CD  CO  CO  CO  CD  CO  CD  CO  CO  CO  CD  CO  CD  CD  CO  CO  CC 
00  00  00  00  OO  00  00  OO  OO  OO  00  00  00  OO  00  00  00  00  00  00  00  00  00  00  00  OO  00  OO  OO  00  00  00  OO  00 


rr\ 


in 


< 
cC 

cC 
< 
O 


X 


Q 
oo 


ll 

rsl 


rn 


O    • 

uo 


->oo 

i— iLU 


<u 

•< 

tvJLL 

co  en 

•o 

MoO 

< 

-z 

oo 

z*-< 

Q 

<l- 

Z. 

COO 

< 

-z 

CD 

l-ID 

1 

►  U- 

II 

2: 

a 

-jlu 

z 

►  X 

< 

SIH 

CO 

t-H 

r-J 


►<- 


_l  vtQ-^H 

•  *2:*"- 

Q    •  Oh- 

ZO  -IhZ 

<  II  O    •    »LU      <c£ 

CDZ  II  HOI 121  Z> 

*— •— •!—  ||   II  h-._|q£(— Q 

lls:-5mnq:<oujz 

m<m<c03OILCcL1JN 


o 

o 

o 

oo 


00 

2: 


< 
o 

o 


a 

_i 

Q- 

o 

LU 


=3 

a 
cc 

CO 
00 


oo 

z 
a 


3 
LL 


< 
c£ 

o 

LU 


LU 


cc 
a. 


O 


x 

□ 

CD 
•» 
LU 
Q 
O 


00 
Q. 


LU 


00 


O 

CC 


< 

X 

a. 


<-•     < 


LU 

X 


o 

_J 
a. 

X 

o 
r> 
o 
oc- 

< 

oo 


m-».-i 
—xo 

H<H 

oo  s:*- 

LU-5Q 

xsiq:  »  ► 

2!>    ►X— 

->ooi— <H 

HHt-"Q.s:c5 

••  »-S!>-if\| 

xs:  -ww 

2I>l-<0 
-3000-O  •• 
-3-)_J    ►— 

••     ••     •«- T- 1 

X  —  I-XO 

2:1^.  CL<^ 

H-.X    •— 5C0 

►  LUI—    ►    •■ 

XQQ-X-. 
<Zm<h 

s:*-.    2:0 
►^(\l— "— 

XCOcOO< 

<<< 

IHhZZ 

hssqq 


X 

X 


I 

X 


X 


+ 

X 


X 

iH 

v. 

X 


OO  00 

coco 


->-) 


II 

<M 

00 


o 
c\i 


II 


X     00     ro  + 
Q      ST --IOOI— 

►    -J  I  2:00 

(-rH  —  OO-JwX 

00  +  c\is:  ►    <    — . 
►eg  t-scvj—s:--.-} 

D-XLUCMSlvO   •   +*— 
►  <    »O0~^    »,— li~i— » 

_i  2:2:2:  11  vo  11  w< 

ZZZtOtOHC01>"-)"5-wOO 

ooazzo     11  00  11     Lu     11  n  in o 

2I2:5:luluh<(NJ'-tocoi— h—-»  •  • 1 11 —  11  _jrg<o<oo^  11 

2:3:2:2:2: 11 1-00  woo    —1    < — 1»— » 11  11  jjwO<    ww— -zza 

O  O  O  *~>  —>  2:  <  2:  LL.  2:  O  CC  O  «—  —  OO  00  <  <  CC  *-*  21  O  OU  LL  LL.  LL  <  •-•  O 
OOoQCnQ~J,-'~5D20<0<C0003CQoOQt-«i-(t-t>-io:cn(— 


»   » 

<o 

COQ 

^-^  II    II 

»  * 

t-i__j_j 

0000 

WW_J_J 

<< 

<o<< 

*-    » 

II  II  2:2: 

XX 

000000 

<< 

•—•»—• 

2:2: 

.   COCO—-* 

l-H»— < 

_l_l 

»•   ► 

— ■— . 1 t 1 

<o-> 

oo<r<— 1  • 

■»««■* 

x,-,»-.2:2:<o 

— » 

<  co  co  00  00  2:  co  ^ 

Q.D.0^ 

2:   •   •   •   «oov.Z 

QCQCvO 

H-.|—  1—  |-h    |   LUi-h 

LULU    ► 

»Ooj- lOOa: 

f-t-sO 

•  r-t     •     •     •     tMZ  + 

ZZ- 

0  II  — — .-»— .co<o 

•—•»_( 

•  II  t— it— ii— it— it— 1  II  CC*— • 

LUO— 1       «--.wwLU  ||  CD 

000 


c\j 


102 


^O0<50000^00<500^0000^00000^0000<50000 
f^ooo^^«^(\j^^^NOi^ooc>o<-^(\)fO^"iri>Oh-co<>o^^(Nro>d'LnsON,coo>r^>--t 

0000C0t^(>CM7,0,|0va'0^^(^OOOOOO','OOOHrHi-IHrHHHHHHrg(\J 
—»  _l  r~t  <-*  ,-1  — (  .-I  -^  i-4  r-l  ,_|  .-» .-!  f\|  CM  (\|  C\J  CM  CM  (\J  CM  <\J  CM  CM  <N  CM  CM  CM  CM  <\J  CM  (M  (M  CM  CM 

oooooooo^oooooooooooooooocsooooooooo 

aDC£)COcOcaa3a3COcQCOCOcOaDCDcOCQcOa3CQa3CC 

OO  OO  00 OO  oO  00  00 1/)  t/)  00  00  00 1/5  I/O  00  OO  OO  OO 00  OO  l/)  OO  OO  OO 00  00  OO 1/1 I/O  00  00  00  I/)  OO  00 


ooooooooooo 

cm  m  vt  m  vO  f-  co  o  o  <-»  cm 
CM  cm  cm  CM  CM  cm  cm  cm  m  fO  r^i 
CM  CM  fM  CM  CM  CM  CM  CM  CM  fM  CM 
00080000000 
CDCQCDcOCDCDcDCQcDCOCD 

odoooooodoo 

00  OO  OO  00  00  00  OO  00  00  00  00 


a:     lu 

o    x 

o        lu 
lu     2:1- 

>UJOZ 

XOCLU 

< 

-jz-jqc: 

o.-<o 

CJ5      > 

LUQQCLU 
QiUJLUO 

ZHD 
<<-"ZUJ 


a. 
ii 


►-x 

00  LU 
II    II 


Olu     ct 
hQZO 
<LL 
00  00 
I—  t—  U-LfN 

zzo  • 


o 
a: 


X 

o 


o     — 

•  ao 
on  a: 


—  3    • 

•  OO 
a:a:  • 
O     lu 


m>tO 

oo- 
lulu  »ro 

•  «Q 

M^ZO 

•  •    • 

oo   «0 
i— l       •   »o 

o      -»-*    •  — 
i-»      r-t.— ILULH 

•  _l  •  «o  • 

HCDOO    «Q 
||    ||  LULUQ.UJ>4- 


CCaL 


oo 

CD  CD 

•  • 
LULU 

OO 

•  • 


QCQ 


.     t 


O  II 


ii  moo 
—  zz 
»-o<< 
— ►_  •  • 

3      — — 

ooo-Q- 

i-h- 
*-—.  •  • 

OCMLULU 

r-l     •_)_ I 

•  LU    •    • 

LU    ••—••—•  t— I 
•I —  + 


-»o 

3  • 
oz 

cC  LU 

— o 


in  CO 

OO 

*    •• 
vO>0 


lulu:*: 
Oi-h-Z 

||    MMW^y 

o  c£  or  a?  Z  :^ 
^32#  ■ — •  < — i 

•  c^ar 

—  - ^-»CM## 

moo i    •  • 

•  •  •q.cmcm 

OLUOO  I    I 


••chO'^ 


•"•  II  X<*v  — 


CO 


••CM--t< 

—  »Sr-IO 

CO^CM  — i 
*••       LU    ►•— •    » 

>OSXISO 


vO- 


a:       » 

I      -< 

OO      ii 

COCO 

ii  ii  or^-o-o«— ■ — «h|-o^^>-« *->*m:x:     ii  ii  ^»- rzrzzD 
Zh-ll       ii      3— — «-      n  — w— ii —o_2H  ll<-<ct:a:Qici:a:HO 

LU0O0o00U_LLLLLL00LLLLLLLL0LLLLU_0LU0Oa:00  00aLUZ 

OCQ^DtHDaWMMMOMMMMMMMMMK  O  CO  ^  3  Li- LL  U.  LL  LU  QC  LU  CO 


o  + 


N-.i-i!«i|—  oO     OQ-QcDOOOu  II  OcOOLU<<<<<a£ 
.  .  •    ^-*  .>^>        ..  .  ..  v ..  *  ~  *       ■■   ■■^>i    «—  «-  «—  «—  ^-  — * 


m 


\£\0 


o>  oo  Is-  sO  ir\ 

fv-cOvOvO^OvO^O 


o 
o 
o 
o 

OO 


oo 

CO 


-7 

CO 


oo 
< 


O- 
LU 


LU 


3 
O 
DC 

CO 

o 

LO 


o-q.    a 

LU 
SHO 
• — •  ( —  >—  • 

' — I       »»< 
LUZSLU 
O       C*H- 

C£<Z 

<o     •-' 

h-oOO 
O^OcOQ- 
OLU 

h>OH 

o     zoo 
uu<<a: 

>  M 

QCOOLU 
QCO< 
<LU       LU 

_J       »x 
oir\_ih- 
o  •< 
lu  n  >o 
Qcroooii— 

Olu 
<     HO 
7_i 

00     •H-iLU«"» 
|— OO       •— '00 

a:  i—  LULLi— 
uizi     Z 

>_|— LU»-4 

zo    xo 

OQ-LUI—  Q- 
O      O 

SL      LUO 
Q-->OiOLU 

a:     lu     z 

LULU(~LUt-i 
K-OZOLU 

Z       LUOLU 
mcDOUJD 


— ) 
CO 


oo: 
z-.-> 

LU  II    || 

Ooro: 


ooooooo 


103 


ooooooo^ooooooo     ooooo<^»oooooooo<^ooooooo^ooooooooo 

rororOfOrornm^^t^^"^--^^^     ©OOOOOOO^*^.^^^<^^^^^.^r\J(\jr\jcgr\ir\|(NJ<\J(\jr<*lrnr0r<"> 
«\|(\|fNrvJfNJ(NJ(\J(NJ(NJr\J<NJc\J(MtMc\l     ooooooooooooooooooo^ooooo^oooooo 

ooooooooooooooo  ooooooooooooocooooooooooooooooo 

COcOCOCOcOCOCOcOCOCOcOCOcOCOCO      I — I — I 1 — I I I  — I l_l— J I — I — I I I — I )  — I I T — I t I I t — I — 1_) — t — I I 

DDD3DDDDDDDD3DD     o_  a.  a.  a.  a.  a_  a.  a.  a.  a.  a.  a.  a  a.  a.  a.  o_  a.  a.  o_  a.  a.  a.  a.  a.  a.  a  a.  a.  a.  a.  a. 

OOOOoOOOOOoOoOOOoOOOOOoOOOOOoO       OOOOOOoOOOOOoOOOOOoOOOOOoOOOoOoOOOoOOOOOOOOOoOoOOOOOoOOOoOOOOOoO 

I 
I 


f-l 

00 

< 

— « 

O 

1  — 

00 

H 

•00 

co 

rH< 

* 

O 

—  r 

• 

O 

x,  • 

<\l 

—» 

— •— « 

+ 

-^— « 

OOw 

• 

-.< 

<^ 

r-t 

Z"-' 

I  u_ 

1 

->w 

ll* 

s: 

•  < 

«^—» 

-j 

O  1 

#21 

a: 

LU— ' 

— -> 

«_« 

•  t-t 

r-i— 

^ 

<  + 

— < 

— » 

H-.< 

<  II 

00 

00 

~— ' — I 

II  — 

< 

< 

•  >»» 

«-^t— 4 

•M- 

1 

Q^< 

t— «^^ 

• 

—. 

~»a— 

^-CO 

rg 

oo 

<  •* 

CO 

+ 

CO 

h-.^-LL 

—» 

•  2: 

+ 

<-o  + 

-*s: 

J     <►      CO      <0<        •    • 

STr-H  —  OLUt-i  OOLU 
•— I  II  *  _l  •  wCMLULUO 
C^t-i       f_       u_<<         •    »22 

—  <|-'  I  —<  ii  o<<,-,cir 
ii  co  h-i  q:  <'-'«--»(—•-••-' i— z> 
I—      II  II  II  <w_     — zt-o 

<Oi-it-.<  II  LL  — OLL.LL.OLUZ 

a:Qco<,-'LL'-Hcoo,-"-n_)ct:uu     q> 


1 

LU 

LU 

1 

s 

H 

'J> 

1 

O 

< 

< 

1 

z 

Z 

O 

^ 

o 

1 

t— 1 

i— < 

LU 

O 

y~ 

1 

h- 

O        LU 

Y- 

< 

1 

K 

oa:     o 

< 

o_ 

UJ 

1 

►— i 

OO      -J 

_l 

O 

1 

U_ 

ro         < 

O 

z 

< 

1 

O     > 

Q. 

M 

s: 

1 

LU 

>-  II  z 

< 

—I 

1 

Z 

><          HH^^LU 

CC 

Q. 

00 

1 

»-H 

<aia:OOI— 

h- 

00 

H-4 

1 

_l 

a;  ot  O  Z  i  jj  < 

X 

1 

Q. 

a:<     Oj-Z 

LU 

LU 

o 

1 

00 

<      V0-<t-i 

z 

o 

1 

LU      oo_iO 

z 

O*-" 

>—* 

1 

O 

<  h-  O  uj  o  a: 

< 

LUH- 

_J 

1 

t— < 

oo<uict:o_o 

a:o 

Q. 

1 

CO 

o02»-»a:< 

^ 

H-O 

OO 

1 

ID 

mwJOqC-o 

LU 

oo: 

1 

O 

ooaui-o 

o 

OCO 

O 

1 
1 

= 

• 

000:0.     xui 

COODIUJl- 

Z 
< 

LUO 
CC  00 

h- 

1 

o 

<      OOO      < 

a: 

_J 

z 

O     "-"a:— i 

00Z 

-J 

►— « 

OZuiIOO 

LL 

2r-« 

< 

00 

ZmUJ2wQ. 

o 

< 

o 

1 

3 

•-.OO          < 

C£0 

1 

»-, 

— . 

ooz_ia:Oct: 

LU 

Oiu 

< 

UJ 

h- 

h- 

<0<OLUH- 

o 

oo 

I 

O 

Z 

z 

LUQ.>LLI— X 

t— < 

a:o 

» 

1 

-I 

•  •  i— i 

1— 1 

C^OO            <UI 

00 

o__i 

z 

< 

LU> 

> 

OLU><_l 

H 

coo 

1— 1 

> 

z  - 

#» 

ZcC     ooooc 

Z> 

oz 

_l 

t-ih- 

H 

HHQioooo.o 

oo 

oOhh 

Q. 

1 

O 

\-z 

Z 

OO       OZ"-tQ^*— 

LU 

00 

UJ 

Z)H-. 

»— i 

a:>-(_><uuj 

O0>— I 

ZOO 

H- 

ax 

X 

LU_J            00|— o 

_J-J 

a-« 

o 

< 

a:  ► 

•* 

|-_|LUXC0ZUJ 

—IQ. 

►— i 

h- 

[ 

_l 

cos 

•♦2: 

LU<Z       <>-'|- 

<CL 

h-O 

O 

a  * 

OO   ► 

ZoOlL           < 

LLO 

^><<J 

>- 

CL 

O0>- 

_j>- 

<hh   |   OU-LU_| 

00 

Zm 

oa: 

QC 

» 

_i  •» 

CLZCL       OCOO 

X 

o-i 

Ol- 

UJ 

LU 

ox 

<x 

<ooa:       o. 

LU 

LLO_ 

XZ 

z 

1- 

h-  — 

Ow 

Q-i—u.  lulu  oa: 

oca 

00 

l-UJ 

(-H 

z 

LU 

z 

O    1   CODI-LU 

LU 

O 

UJ 

I          -J 

1— 1 

JZ 

»-z 

U-2LUS_J       h- 

•-•.—I 

ZLU 

2:1- 

Q_ 

Jm 

z.-. 

oazo<ooz 

LL_J 

<z 

00 

1       00 

oo 

<-l 

LU_J 

s:oz>»-.»-. 

t— « i— • 

t— 1 

-iCC 

1 

LU 

UQ. 

oo_ 

z 

03 

oo»— 

<~ 

1      LU 

Q 

OO 

Ooo 

o 

LU 

UlO 

OIL 

1      Z 

•— « 

1— 

LU 

t— <                   ••        •• 

Q-LU 

zo 

HH 

1      -1 

> 

oo_l 

00  _| 

1-               H-      H 

OOO 

hq: 

HZ 

»- 

LUO 

a:_i 

co_i 

O-              Z     z 

00       _l 

i—co 

<o 

3 

ooa: 

»-•< 

3< 

i^LL< 

oo 

SO. 

1    a 

OO. 

LULLU 

O0o 

q:x>sx     > 

££►-•> 

OLO 

UJO 

1      CL 

0. 

o 

o 

< 

CC 

X 

1      CO 

CL 

< 

00 

s: 

co 

H- 

1   3 

o 

00 

LU 

LU 

o 

< 

1      00 

D_ 

ID 

O 

QC 

00 

2! 

o 
o 
o 
o 


104 


oooooooo^o 
^in^or^-coOO-^rsjco 

oooooooooo 

oooooooo^o 


ooooo^oooooooooo^ooooo^ooooo  oooo^o 

-^■^of'-ooo'^i— i<\jro»i"ir>sO^-ooosOr-ifN>Jm'J-ir\of^aDCT>Or-i(Nj  mtn^ots-coa>> 

^oooo^oo^oooooooooo^oooooooo  oooooo 

oooooooooooooooooooooooooooo  oooooo 


a_0-a.Q_Q.Q_0-Q-Q_Q- 
oOoooOoooooooooooooo 


0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0.0-0.0.0-0.0.0.0.0.0. 
00  00 00  00  00  00  CO  00  00  00 00  OO  00  00  00  00 00  I/O  00  OO  00 OO  1/)  OO  00  00  00  00 


0-0.0.0.0-0. 
OOOOOOOOOOoO 


• 

in 

•» 

o 

nO           i 

0 

OOZ 

o 

0 

lUw« 

QrH 

m 

X      h- 

Z                1 

>— 

1— O0< 

<  • 

CD 

LU_J 

^ 

— » 

•* 

ODO 

ooq: 

z 

-^ 

zja 

oo 

0 

rq 

•-'<a: 

o> 

1— t 

•* 

2:>lu 

X                1 

I— 

O 

a:     (- 

1-3          1 

< 

O 

0<Z 

LULU             | 

_l 

CO 

U-OOm 

SIZ 

0    ^ 

M 

a:  oo 

0-—.-» 

< 

LUi-h2 

QC    *• 

QC  —  ^ 

•» 

0.0«-H 

LU>-            I 

lu^:  •• 

-^ 

oo 

^Z 

►—  ***■ 

O 

zcoo 

o< 

ZTO  — 

O 

H-I<UJ 

Q.O. 

^H«-0 

ro 

00 

2:5: 

0  + 

<-» 

ao3 

oo 

a:  +  (N 

LU 

LUZ 

uu 

org* 

» 

oOi->l— 

U-*  * 

— • 

3KOO 

>z 

•»-» 

O 

LU< 

CC<t 

LU— >— 

O 

LU*£_J 

O-l          1 

Ol-^ 

rn 

COO 

I--J 

ZZ  — 

•~- 

<LU 

UM 

<— 'X 

a. 

Oct:o 

DS 

a:x  1 

* 

i-coz 

ou 

I  »- 

— . 

LU 

o< 

«■» 

LL-«Z 

O 

oooca: 

ais: 

1- 

O— *>-* 

0 

h-OLU 

t- 

z 

"►X 

m 

ZLLLL 

ZLU 

►— « 

1-^  — 

— > 

LU       LU 

|->I 

>- 

3  —  * 

Q 

•-•xct: 

r  t- 

•i 

^» 

OX  — 

^ 

u^ 

» 

h— ■» 

1- 

w^r 

"*• 

t-t(XLU 

•  ** 

zo 

■z. 

►#  ► 

O 

LL<X 

xr 

MO 

HH 

X  — (M 

—  O 

U-LUh- 

oo 

xro 

> 

C\J^  — 

OrO 

LUOO 

Im 

»      •■ 

•> 

ro  »o 

•»  »• 

o    2: 

Q.00 

2:<f 

H- 

•r-l— 

2:<f 

o  «o 

_l> 

*»*•■-•> 

z 

O— * 

»w 

OO  OC 

<_J 

>-o 

t— 1 

r-H 

.0— 

>-o 

OI2U. 

QC< 

•»    ••*— % 

XCM 

in 

»H 

co— ^ 

•*    » 

IO 

2 

x— 0 

••    »» 

► 

^ 

-■•«-  ^ 

x-^ 

(-•"-■LU 

►< 

*-s  - 

2:-< 

«+ 

<N 

LU-"-* 

—2: 

h-O 

Z 

UJ-S 

»>    ^ 

•■ 

■-H 

\-x 

0— 

LU<< 

O-J 

z>-  •• 

>-o 

sO 

» 

II  Z  1 

u> 

— » 

■Z.SSL 

(-< 

1— 1   *»>- 

«*r*- 

*•* 

rn 

ro 

►-.f- 

*— 1    •• 

^ 

>-<o 

CiJ<-> 

—I-.  •> 

X 

— » 

^ 

p-i 

hhXZ 

_J— 

«-» 

SO.O0 

Zh 

o_s:x 

w— . 

— t 

r-l 

— . 

ZZ  |  •- 

0-2: 

X 

ct:q:> 

LUt-iQi 

O0«— w 

■z.~ 

+ 

h- 

•-« 

t— ti— i«-»X 

00— 

1 

LULU< 

UZllJ 

xo 

Z—t 

*:  — 

» 

^ 

XXf-i«- 

X 

2:-^ 

HI- 3: 

zzz 

LU       O 

*■  <«■* 

— «^-t 

— 1 

M 

-0+  + 

LU 

2:,h 

LU^_J 

LULUD 

2Z« 

_|X 

— » 

x  + 

r» 

X-^ 

r^X^>- 

ZZ 

•  + 

Om< 

C£O.Z 

mQJ 

a-  1 

—1 

1  * 

1  ^ 

OCO-Z 

»-.o 

^^ 

LU 

h^a 

001— 

l-w 

t-  — 

— 

s-| . 

OH-Xm 

)— >— 1 

11  _ 

li- 

300  00 

z 

>zz>z 

^ 

z>z 

1 — ^>-z 

300  —  r-t^X 

LU 

oz 

>«-• 

O    II   Cf«-1    II    Cf  r-t    1 

phO*-"  11  ai-noi— <  11  11  ae" 

ozo  | 

41 

a: 

QCLU— 1 

C£X 

»-l-3XI-Z3  +  2: 

1  hXhD  I  h-Zrhl-D 

QCUJ^ZM-* 

nos:_Jr^(— — •-* 

2TI-  —  Zh^«- 

2: 

— Zl-^ 

MQiZZhO 

co2:n  11 

^ 

3m<  II  2LL  II  Oc-LULLkhLU 

II  U_  II  OLL.'-'LU 

II  OcKO'-"-'UJZ 

Dm-SOv. 

OO  Q  O  *i  LU  •-•  ^  O  >  CC  —1  >•  CC  *H  <-i 

^  0  hh  >.  a:  ^  0  0.  ll  >-  >-  oc  Lu 

roo 

1—1 

CNJ-t 

in 

p-i 

vOrvi 

m 

h-rHi-t 

r> 

r- 

.—1 

-H 

0^ 

ooooouoooo 


105 


ooioooooooooo^ooiooraooooooo^oo^oo 

C0C0«3  00  0000C0C0C0CDI>CM3M7'Off>0^0>(^0^OOOOOOO'9OOHHr-4 
OOOOO^OOOOOOOOOOOOOOi-i^h— 4i-ir-|i-».-)*-*'-l^f-li-l»-l 

ooooooooooooooooooooooooooooooooo 
I — I  — I I  — I I I  — t I 1  — I I  — I — I I  — I  — < I — I I I — I I  — I  — I ( — I  — t I  — I I I — I 

CLCLO.CLQ.Q.Q-a.Cl.CL(XQ.a.a.Q.Q.Q.a.Q-Q.a.Q.Q.Q.CLCLQ.QLCLQ.Q.Q.Q. 
oo  {/)  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  oo  00  o0  OO  00  00  00  OO  OO  00  OO  OO  OO  00  oo 


o 


eg 


< 
tt 


ro  I 

(\|       wCMCM 

O      tt  O-CM 

f-t  — CM  <-•-—<  CNJ 
I    r-t  —  w r-t«^     » 


rn 


I 

< 
* 


I 

a. 

I 


CO'-' 

►  I 


—.en 


.— *;  —.±co 

q_—  ro»-tt 

+  CO~  ►<«-» 

-•ttcM  (NJ-H-r-i 

I  -^cm-— 2:^2:  cm 

•— .     wQ>^  i  Q-rn-—     q.— ^<— 2i+w  i  w 
%o>-t2:uj  i  —».— w  »<2:wQ-— »<«-.o<— •  < 

^  +  2:  I     •  -HCMttCMVStt    I  ^NQ+   I  <NJ>v 

*-.v^  •■— .i-»— «^>  •  »— — .  »  t^w^^  »o  (  n  »  —»i-4  *tt  «— _— W 

^  —  cM*i  I  QQ.fM<<NJrnrsi^Q.^-.^  |  2:2:  —1  ^w_i  «mm>->- 

— >-  11  w  11  11  11  n  11  w  11  11  w  11  —  cm  11  11  w—  11  — <  11  so  11  11  11  II 

Q  —  *i LU «-» — . -»-^-» CD ^«-» CD -»  CD   I  —  «—COcaCM>-«       CO   I   ^  — -»«-•-».-. ;Z 

II  11  11  rgromegro  11  rvj  II  m  II  2*>-4<M  II  Ml  *->  tt  11  "^^^^^q: 
.^-•ro*-  »  ►  »  •>  •— > «>t  •-»  •■«-»«-  ►  *-*«2:so  1  -»— «r-  •  ►  ►  •  "O 
*:*:    ^rH^HC\jf\j(Njr\j    ^^^^02:2:2:2:11 


a 
— tt 
*:— 

—  r-( 
Q.+ 
.-»    ►  tt   ^ 

+  .-I  —w 

^w  ^tVl 

w<  —    I 

M  I  M  — 

tt~*  I  XZ. 

►  rvl      —      -tt-  «— ^ 

^#     —o— .q— 

<OJ  2:— '-.  +  —  + 

1    ^2:0^^^^: 

—  ,-4    *tt  «— —w 


:^:^    ^^-ic\jm<j-H-Q 


'O 


11 


:o  11 


-o 


iu; 


Q.ajQcD«<<<cQD<cD<CDO<<CQlMSD^NNOOUOOOa:iiJ 

cm     m  >t  o  r- 


00 00 000 00 000 

,1JO0'9OOO0O'H'H'-t 

<^oo<^ooooooo° 

oooocooooooo 


LULUU 

J  LU  LU  LU  UJ  LU  LU  UJ  LU  LU 

2:2:2:2:2:2:2:2:2:2:2:5: 

* 

tt 

* 

* 

0. 

* 

< 

tt 

5: 

tt 

• 

* 

GC>- 

* 

3< 

— • 

tt 

OCC 

Z 

tt 

\~CL 

O 

tt 

2"< 

O 

tt 

a 

l-H 

tt 

O-J 

•» 

tt 

< 

H 

tt 

<z 

•"J 

tt 

0 

HH 

tt 

»■— 1 

•• 

tt 

a:  00 

■z. 

* 

LUZ 

1— < 

tt 

KUJ 

2: 

* 

Z5: 

< 

* 

MM 

► 

tt 

CCd 

M 

tt 

a. 

CD 

tt 

0 

*• 

tt 

lu3: 

M 

tt 

II- 

< 

tt 

1- 

•» 

tt 

■z. 

O 

tt 

zo 

Z 

tt 

Oh 

m 

tt 

►00 

► 

tt 

LUhh 

t- 

* 

1->U 

•» 

tt 

3LU 

s 

tt 

Qoi 

•» 

* 

OD. 

z 

tt 

q: 

•> 

tt 

Q.LU 

>- 

tt 

—1 

«— 

tt 

-JO 

1— 1 

tt 

JZ 

1— 1 

# 

t— II— 1 

Q. 

tt 

300 

2: 

tt 

•— t 

H 

tt 

1— 1 

~>- 

2: 

tt 

a. 

-*Z 

* 

5: 

o-< 

_J 

tt 

l- 

2: 

_J 

tt 

5: 

H-LL 

< 

* 

2"0 

O 

tt 

LU 

tt 

z 

tt 

►— < 

tt 

1- 

LU 

tt 

^ 

00 

# 

0 

O 

LU 

tt 

cc 

a. 

O 

■)t 

m 

a: 

< 

tt 

3 

3 

lo 

tt 

00 

D. 

=> 

O 

CM 

O 

O 

O 

O 

ooooouoouoooo 


106 


oooooooooooooo^ooaoooo^ooooo^oooooooaooooooo^oo^ 
m  Nt  in  nO  r-  oo  o  o  <-(  <nj  m  >j-  in  o  r*-  oo  &  <^  —t  cm  m  >*■  m  so  r-  oo  o^  o  «-i  r\j  ro  %$•  m  vo^-coo^o— <rvJm-4-mvor^-coo',» 

oooooooooooooooooooooooooaoo^oooonoo'soooooooQooo 
ooooooQooooooooooooooonooaoosooooooooooooooooooo 

K»-(-t-|-t-l-KKI-»-t->-l-t-t-(-Hl-K|-t-f-(-t-t-h-t-h-l-t-h-H-l-H>-l-J-KI-l-H-|-H-K|-l-l- 
LU  LU  LU  LU  UJ  LU  UJ  LU  LU  LU  LU  UJ  LU  UJ  LU  UJ LU LLI LU  LU  LU  LU  UJ  LU  LU  LU  LU  WW  LU  WW  LUW  LUWmLU  LULU  LUWLU  LULU  LULU  LU 

—                                                    a:         Q  o                       oo  it 

'SI                   O                                              LL       W             HI       W  •       OO                     •             h-  # 

•>                 cc                              •.t-i3CQX,00»»            — •       ZZ  CC  # 

Z                    W             Z     »t— i-H                   QO>       •-•        I— t—  ZLUOOCrTH-l h-»-Ht-4  <  .fl. 

*-             Moo     0|NJ<               »lu_jcq     a:         <  ooolulu<2-»»-i     o  w  -fr 

>              3       coiz        zt-           o    1-2:  mmOi    <>-    oocl  z  •  * 

00O      O  +  t— <           t-i<|_Q      oo      Oct:  hSQhQO-   •  (—  hiOO  # 

Q                  ►— I I       LU>       X             O— IXLU       LU       COO  wZUJUJUJ'HZQZJ  _JI—  tt 

lu               _j    s:*  xi—        u-Oluz    o        ll  002:     oi—  ll mhm _i  z  # 

2:             QO     o£Mo             C0O2!'-.             lu  03aJOZw5:a:0<  luo  * 

O              »ZU-      O<=5o0                _l      2      00      Zh-  CL_JXI—  m2 — OH  _l«-«  # 

i-*             —CO             LL       OOoO             — XtWCf       <       OO  Oh-       OCO    *            Ct  Q-Cl  ■»■ 

oo          >t      oo      oCSL      lu          JOIUJ               Q_J  t-o      Oo.'-' — izo  2  # 

Z           c\JLL<      LUqCO_j          t-i      f-H-      O           Q-  2      OLU      oo— -OUJLL  cO  •« 

LU             w_             O.OLU                  3LU       LU       LU       LU  hQZZUJ       >ZUJ  00Z  * 

21             t—       O             U_H-LU                  CD    fcO       h-       CQLU  C*:  LUO  •-'CD  I — — •— •  3— I  *-*  # 

►-*                «lu     lu      Oco   •     O     O          <          X  Q-h-_JO      ooX      I— <  >Q  *■ 

o        >tot-     cdocl     i-    z_ict:oo    _i     _i(_  z<-}_ict:<xLuo  coz  * 

■K  Z<      >ZJjD      h-.— Iw<      O      _J  «MLU           jhhSOCDO  O  * 

•          JmJ      <«0-J0-      QC^rvl          O      mZ  r(lZQ>HU. — Z      LU  OO  •* 

o         <ar3     ssohZ     03     —     _i     3>-«  houj-13     <— _«o  luo:  # 

lu          luOO         O      2m     O     I— >     <  luc*'—     lux      ZO  z  a:  -H- 

QC        'QiO— I    «Z_IW              l-Z<  —      O      OO  Xo0wo000X<<>-'Z  m3  •),<- 

O      >•      (—  <inO- JCO— 00      0"-«      Z               ZLU  I—      C0<LU|—  21      o<  2:00  * 

O                iZOhmO       <       OSLUm       LU       m|-  "-"LUSLUC^             Z<  Ct  # 

K-    «ZwO      *^l— IL_J— *          0<03I      CO      c£Z  3CQD      OU->OQ-LU  LUCt:  •*            O 

Z>w_IUUJ-><      _l>-l—               Z                   O"-"  ZluOOcD      002!  h-O  ■«•           z 

O             I—       CQ-.2WI—  — LL       XZLU2       _)       OCt:  QC—1       CO'-'             Cl       <  LUO  *              ■-• 

OZoomlu     >o:x3^lu     oluo:0     _J     (— a.  lu_jlu>-llzoluluoo  oll  #          o 

HZhUwOi-     ►-._)    hiluq:    <—    z  (-hho:<    oluox  *        < 

LU       Z       1 IZLL       rsIS:            XHU-LL       2       OLU  Z2<2h-wZOI-UJ  LULU  •*             Q. 

CCOOOt-      »-i«-'O0LL< LU      3      UJ                     ocQ  ►-.                Zh-'-'O       X  ait.  M             00 

s-ioasszo       ►CO          — »ct:_l     Z  QCQ.oOQ-<>-i5;oi—  H-  <l—  * 

ooojo      1  <     z —    mi—  >-    lu    »-.    o_i  a.<z<oooa:ct:<  ■»«•        o 

H-ct:ocLU-x— «a:>-uj.-._i<<wX>    s:    z_i  izzwoujain  002:  *        -~> 

\->-\~       X>-_J           Zf-LU      <           •-«  <      O      LLCLh-      K>-"  JO  •«•            ct: 

>-llu_o:XOw     >h-— >-ict:— i,-"-'-J            03  lu_ioi-i     lulu  luo:  •«         o 

00       <OOOh-MXQ:<       X3LULUS3            O        II  OOXOLUZLUOCOQOO  >U_  ■«■ 

a:     a:        u_o3<<ct:o<     o>      »"ct:     11     z>  lui—  ohoi        luz  lu  *        x 

LU      CCCCCC      mQsUJq;||SnzujA      O      I—    »0  cC           Z  *-•  H-  LU  —1 21 0  — 1^  #           O 

I—       <LULU>3Z— 'Z<rvJ — COO— J       LUO       ~3LUO>  t-i>-OLUOO       CQ_JO«-t  O  tt              Z 

lu        coco<o<  ii  «-•    <^»           zeoi—  •►-.>•-'<  dq:zs:      •    >-.ooh-  ol*-*  f<.         *-* 

s.    lus: 21  ct: z coo— i lu    xolulu>-'    zo    o    cc  o<<oluk-  —13000  o           oi—  *         1 

<  XODct:<       Z       XLL<ZLUX2IOOZLLCQLLCt:  LUOO       LULUZ_J       <LU  LU                   0<  *              UJ 

a:     (—  zz<co<co<i—  >-i3:<ooh-<i—  ocDm<m<  ct:  00  00  00  on  «-h«-ii—     ct:  a:            k-— 1  *         z 

<  LU3      IQ20UJH  i-H  ZO  -X            O 
Q.        I     I     I     I     I               I                         II                         II  mOOO-CL      _JC0O  O                OO.  •«■ 

i-hluc^            i—  a.  o            ua:  ■»•         ct: 

LL                                                                                "Z.                                   ~Z  O-Z       h>lM       _IX  LULU                  LU  *             O 

O                            Q                                           h-i                      K-       O  S:       LU<_iOOLU_JH-  Ct!Z           ,LU|—  -^             U_ 

Z          >Nl                  NS                  —i     O  I-U.IIZ<hImO  o          xz  -M- 

Z       >Z2!|— CO           <                     CO<r                     *—      —  2!  i-H  I—  I—  OLUOh-  3C0  oOZ           h->-<  *             LU 

O  LU  *           z 

»-"  z  *           •— 

H  »-•  *            H 

Q.  00  H  -Jt            O 

-.  ^  00*0 

ct:  a:  o        o  *        a: 

o  <  Oi          X  *          CO 

00  2:  CO           I-  *           O 

UJ  UJ  O            UJ  ■«■             OO 

O  oC  00          2!  ■«• 


uuuuuuouuuuuoouuuouuuuuuoouuouuuouououuouuoouuuu 


107 


oo        ooo^ooooooooooooooooooooo^oooo^ooooooooooooo 

-Hf\i         rOvtmvOr^aDC^o-^csirnNtmvO^OTO^Oi— ir\irn>^mor^co(>o^fv)^ 

vOvO        >o^vO^>o^<>i^^^-r^i*,-is-r,-^(s-f>~coooooooooooooaDoocx3(^o>(^a^a^c>c^o^(>c^ooooooo 

OO  OOOr9  00000  00000r*0  000'^0  0'^0  0'^)OOOOOOOOOOr^^»-H'-<--t— t-Hr-t 

oo        oooooooooooooooooooooooooooooooooooooooooooo 

H-|-  H-H-l-Kl-f-l-|-l-(-h-l—  I — I —  I — I —  t — t — I — I —  »— I — I —  1 — I — I — I —  I —  I — I —  h— I — 1^1 — I — I —  h-H-H-l-H  h-t-H 

LUlU  LUUJUJLUUJUJUJUJLULUUJUJLULUUJUJUJUJUJUJLUUJLUUJUJLUUJ 

2:2:       S5:5:r25:225:2:z225:2:ssz2:2:5:5:2:z5:5:sszsz2:25:2Z5:s:s:5:2.S5:2: 

o 

*-  (NO 

x  1*: 


Q. 


XX 


w  rHtf> 

a.—  XX 


XX 


O      2T~ 


0     — »^ 

OCOX 

>-•        >r-l 

xx<t- 

•■           •■«-. 

i-l<-t*«s 

1-         ~0 

^  -x. 

-5    ox: 

X      -J 

<— 1    rg  •• 

hhXCD 

••    «-.—> 

►.-H    ► 

z    10 

v.   *^ 

>— 1    t— 11- 1 

h-ON 

2:      ►— 

XX 

<    ^.1 

-HpH 

►      OcDO 

1   ►  ► 

N      <f   ►^f 

X      CO 

CD         1— t-^r-H 

*4"XX 

»       wO«- 

*V<-H,-) 

rvl      QHI 

!—»•••• 

<        ►*-   ► 

Svor"- 

►      —  X  — 

LLIXX 

O      OHO 

►i-ti— 1 

Z      >tcD>t 

v»   »   ► 

co     <— 1  *•— • 

nO 

•>         «_»«-» »u» 

XX 

1-    000 

-H^ 

►        »1— 1   * 

+     -    * 

2:    -.— -, 

iinm 

►    020 

•til 

z    <m-^- 

^1— ii— i 

••       .— ICQi— 1 

_)•■•' 

>.          w      ►— 

CL       >J- 

—       CO-^LL 

UUXX 

•— i(vj    fQ    f 

»c-l^ 

•—•">— •!—•—» 

*v   ••  •• 

clh-o*-o 

-tro 

ZwNtH>t 

XX 

1—   »-^S^ 

1— 1 1 — • 

2IO  — X~ 

•>  » 

:*:<  »-uj 

X      CM 

LU  •>     — . 

sHI 

ZIZOZ 

^^H^-t 

HhOi^Q 

LU    *    * 

h—      »-*  wi— 1 

ZJro^H 

3^002:00 

on 

0*  zaz 

ftf-t 

c£_iluh-uj 

<   ►  ► 

C0<21  »s: 

h-      » 

3ujt— •      t— ( 

<xx 

00c£O      Q 

QtH^H 

r>l 

t— ICNJ 

X 

< 

cm  — 

rn  o       00 

<  Z      «J-H^  ^f-ii-t  •—•»—•  ••  Z  CD 

••   •>  i-H  CD  < 

-5-)  CO  *  » 

m            —     cq-»u_                                    — —                    ••        — >  —  —  in  in 

>->                  ^m    —  ll  z  vt  >*■ 

•■  •■           o     mro     Q     D  o.  m  »  ► 

zx           m         •>    q.hz  1  ins:  o  « 

>-h<        2  *    *-<m     «•*  »co  o  m>-  in  in 

m            1—  »hj:h            ,-4,-t                  5:2:        Minozro     1— rH#  •  -*-  -  -<s> 

o            2:0— x—             *  »                  >->        sifM  •<-*»•    Z  »u_  iH  inoo  o  ozo 

>-  ►m2irriCit-H(MQ.  w  roco  -4"  m-M- 

in           lu  »    — .           >txx     r-ir-t  »  ►^1^-1         1  mrH>-rnzi      1  1  •<  2:—  o—*<m 

XCM^s  I      CDQ-.2  z  m—  000  »oo\ 

UU  >-»-*C)'-*(D  LU    -   -       rH«H  II    II  i-h<UJUJ<       > 2  — •  "S. 0. 2 «-' CO ►-•       int-l  *     •       O    •    »QO 

a  h-    hhw^h        xiroiH    «-wM-j22DD2-»jHi-z«»wj:m5:N    x     ihohhh.-iozn>o 

O  IDvl-oOSIoO  DII      >>-  <<ZZ>QUJ2:-5,-'002:>-      ><—<      +    •  I    |M  — »co 

o  o-«ZQ-2r  iHi-t     it  ii  o<~>  ii  ii  —~  ii  zo<rt-'2:co>-  n  o  n  h  ns:     worwsj:  11  n 

ZX1NJH2XI- l->CD  II  -«-><-ZhZO<l<OZHirtZiOWOOZZ 
00  CD<2I    »2:  H       O       **<  t-H<ZZ_J  — Q  II    II        hh       i-i -J w  ||    II    ||    ||  —  ||    II  —  JZmh 

2: 2:  o  o  2"  2:  o  o  lli  ll  zll  u.  q  ll  ll  2:  o  2:  x  u_  2:  oo  oo  2:  lloosllx  cq  a:  a: 
i£  ooci^o     q        c5rHrH     >->OD>->'OOCiMCQMMaa>-'<o<<Mi/)ZZ(/5'-iZ(/)>-'<iQ.a 

< 
o 

uu  00  u 


00 

ino^csj 

^-1 

r\Jro 

in 

0 

in 

om 

r-K\J 

(Mrnrorn 

m 

m 

■* 

<l- 

mm 

108 


oooo^oooooooooo^oooo^oo^ooooaoo^oooooooooooooooo 

r^ooo>OMC\jrn>d-inof^ooooMr\ifn>^Lo,£h-coc>^MCNf^<finor^coo>o 

oooMMMF^MMHMMMrgr\j<Ncvj<\jojc\jr\|CN<Nrnrnn^c<>rornronc^ 

ooooooooooooooooooooooooooooooo^»ooooooooooooooo<^ 

l-l-|-Hhl-l-l-t-l-|-)-l-|-KI-|-l-Hhl-|-l-l-|-hl-(-l-|-l-l-|-l-hl-l-hl-l-HI-l-hHy-HI- 
LU  LU  LU  UJ  LU  UJ  LU  LU  LU  UJ  LU IXJ  LU  UJ  UJ  LU  LU  LU  LU  UJ  LU  LU  LU  UJ  LU  LUWLUWLUWWLULULUWWLUWUJLUUJLULULULLILULU 

ZrUJ—  LU 

►-HUJ  > 

CCCl.  LU 

LUX<  _J 

x»-2: 

t-  cc 

Olu  3 

-z.~z.-z.  o 

0<l-  \- 

X  z 

QmZ  O 

UJf»-M  o 

2:  ►  X 

QCXQ  >t 

CKMLU  M 

U_V»|—  •■ 

QCSZ  X 

LU       t-H  >t 

a  — a:  *v 

xa  "^ 
oom 

<  ••LU  <s> 

2ina:  i- 

•  <i  •— i 

Zaj  —         Z 

mUJZ  •                                                                                •"" • 

j_  »i_<  m         X                                             < 

<  +  O  M                 *Q                                                                                          * 

2:  — Q.  lu            ►                                               X 

aL—>  -         10             00                            m 

O  »>_j  11            «             in                              ► 

u_m<  Z          cm                »                               ll 

00—2:  m         r-t             co 

2!>m  2:            LU                 LO                                      X 

<#o  >         •>                                    <\i 

ocxlu  X        oo            m                           ► 

\—  COO  lo          m              lo                               co 

OLOLU  X           X               Q                                  O 

Z    *T.  \S\           \-               Z                                  <-* 

►_,f\J(—  *          Q                CD                                  LU 

ISM  J*.              _                    #                                               » 

OLULL  •           2                O 

_|   -O  LO                                •                                  o 

_J«-  ,_i           Q                O                              Ml— 

Dlh  LU           Z               O                              -5 

u_>-tx  »        <           — ■                  ooi— x                                                       o 

—            -iH  ZW           CO                 I                          \f\>->>t                                                                         o 

*•*     lux>— •  •— <x                       *■»                     ►  *  »                                  La                         ►                       cl 

v.tNixmc£  2;<         lu            x                    ooo_ro                                  h»                       in     in                o 

»cd  1—  s  >2:lo    x           <                  mo  •                                 ►              h    00     ro              2: 

>f  »t     lu  »>•  »     1—            2:                     »i—  o                              mo                4-       *     m                 * 

<OLO       XXXCOX  >Q                CJ>>-M                                         mco                MLU      in         •»                     O- 

>d-_jvO     1—  <lolooi*-            1      z           lo  •■lu                                 *           +  2:     co     r-i              o 

CMX    »  2:    »   -Zr- I                 2!       CD       -»       —  CD    ••                      -»                  +0                 LUm                                           O 

►<OXO  >XLOC0   ►— •          m       +      O  — X>-X                    M           H      CO               2T_lO  —       II            ^      Z 

X   ►X'-'l—  *vt—   «X           ZZ      Q.      CM-}<   ->t                    XI—       +Q.— »               mZZh                    _J       II 

mr-Ma:  «4-*n.2:m<n        m>-     o      ••— 2:^v»m        oh  ••    0.02:     lu    — i  |  m  I      m^n^couj_i 

*-.LO  —  H-O0  in«OH«           2:  — Q-t-      i-.X>-v0«-LO           h<-vOOUZ   |        Z>      ZZQUh      _j_j       3      CO 

(-<(-  h-O      I-           <00O>      «h|       l-O          I-       IIZ      a      Z       II   II  <o      OCDCDIIZ:0  + 
II  COI—  II  HO  II  C0f-<O  II  Oh- <l— LU  II    II  L)Sh       LULULUU    I  O  II    II        »-tv0~3 

i<>a+oN>z5:i-iiiizszza     ziii-mzziz    h  — — i-h 


o    zz>-zr        o. 


o;>-Hct:i—  h  »-tct     »-ioi     oo-iioi-ij:i-hci:     oo.'-'Qii-ii-*ocL«—  a.z  1  mm    «-•  11     mhhz     11 

occodq  a:oLL.ci:ot^  11 1— ll-cdi— 11  h  1— u.a:oaooa:oQc:_jooLLOo  11  — i—iQ-LL     o-— 00 

U.Q.U.Q.  aiLMQ.HJM>M»w-)wMQ.u.0ZZllU.Q.ZZZHZ0lZjDM-)D<CQI00n 
MCNJ  M 

vO     Is-  >^     LOM  m  OM     co     00  com^  \—     100  00 

LO  LO  M  LO  LOO       LO       vOh-  f^-h-CO  LU       COO  OH 


O 


109 


ooooooooooooooooooooooooooooooooooooooooooo^oooo 

invO^ooc^o^cMr^^inv0r~a3^O'^cMro<finvOr~OTO^Ow<^co^ 

ininir\ininvO^OvOvOg30<>vO>OvQr^r^r^r~^r^f^r*r-r^cDa3ooo3coro 

^Hi-t"-tHHHHHr-IHHHHrHH'-4H--lr-I^HHH'-l^|pHHHHHHHHi-HHHHHHHH-(r-lr-l(MN(\J 
OOOOOOOOOOOOOOOOr300'500000000000000000000^000ooOO 
|-(_hl-|-l-|-hl-hl-h|-HhhK-|-Hhl-l-hhl-l-l-h)-l-hl-l-|-l-l-hl-HI-t-hH-l-hHl-h 
UJUJUJUJUJUJUJUJUJUJLULULUUIUjUJUJUJllJUJUJimUlJJlLlUJLUU 


u  + 
z:>- 

••u 

LU^>-QQQQ 

z  +  #  >>>•>- 

wujin#  -M-  -u-  # 
JZNOinoin 
z>-«.-imr-oc\i 

O  —  _)    •  r\|o~iin-0 

vO        >z:o  •  •  •  • 

(MO  —  I  OOOO 

in  «-s0      I  >-—  |   I   I   I 

Ch  OCNJ  |   >——«-.-» 

w         o         cm  ••     — .— (_)>->>->- 

►  w  tNjOH>-HZuOOO 

O        C\J  -o     o+  »zzzz 

vO  •■         org  I  z>-uj  ►»•••. 

CM  O  CM    ►         *OZLUUJuJUJ 

••  O  MOmaiZiiZZZZ 

in        cm  rozz  »jwmmw 

O  •■  — .CMi— >>-«UJZ_J_J_l_J 

^i<i^^         rHr-l        O  CL         JJZ-ZZZZ 

oojom^    —    -j-M-m^-i     ^     c^OmZI  ii  _j_j_i_i    —  i      o    h(j"ZZ'-|>- — — 

00— oro— -     oOwomw     _lu     >o— i  |  uj  »-.  ;*::*:*:  s^co  coco  go  ujz  a.     cm     +2:2:     w_j     >>>-> 

-HwO-^.-<0      hhOhhO      03KCMZ2Z      _J_)_J_I  Z>Oo      —      >-  I     I    II  >-2  II   l|   II   II    II 

I  *^i^  I        XI        I  ^^  I        ^      xC2lLr>       II   ||  t-tOcOGQcOCO  II   II    II   II  ZOO      >"      U>->  —      — ' ^— — 

ww  11  ho  11  hhh  11  mo  11  r-i  11  <-.o:aijjuj_io>  n  11  11  11  >-<<-~>z    o    zoolu  11  >-— ^wr-iw 

_)i^^^,^| +  ^^"^|-«+''l-t-ihZZZ^''««'«^««- «!-—  II       Z       IIZZZ       II  Hwvww 

11  w  11 -5 11     -5->— 11 -5 11     tj-jZo.     1 — 1»— •- — -    H-iwMMtHMi-iwz     >-vt-m>.«— whm-xshj: 
i_.ul_j—i-(0^»  ti  u-— 1— -i-ho—  11  —a    o— i_ju_o^-*—  «-»—•— —oiLO  11  u- 11  oilu-jqdq.q.q.ii- 

^w  _J<^0<-5'-'  J<^0<-)<OQ-OZ_iMQ<cQOQllJU-OIU'-|Z")w-3Z»-iMZ>.>.h  I—  1—  xco 

o  oin    o  om     o»—    00  o    m        00    00 

cm  corn     -J"  ir\m     vOlu     r»        00  cr>     a^        Oi— •     cmco 

,-1  ,-l_|        f-l  WW        i-lOO        i-<  ■-!  i— I        •— '  f\|(M        C\l(\l 


0 

0 

CM 

O 

00 

r-A 

sf 

>- 

» 

» 

.-1 

< 

0 

O 

■» 

a: 

CO 

<M 

O 

cL 

1— 1 

w 

*t 

< 

•» 

•» 

f-l 

^0 

O 

» 

u_ 

+  aom 

CO 

-■^ 

O 

«-» 

--» 

O 

wiuwrn 

■— 1 

r-t_J 

m 

1— 1 

.-1 

+  2        --• 

+  _l 

1— t 

+  _i 

+ 

3 

UJt-H«^     ► 

— 

-J*          - 

-J-J     * 

»         HH 

O 

Z_IZ^ 

110 


0000<900nooOO'50000000'500flOOOOOOOiSOOOOOOOOOO'300'!>00 

(r^  in  o  ^  co  <^  o  ^  c\j  <^  s^  in  vO  f^  co  ^  o  ^  c\j  <^  >^  ir\  vO  ^  ro  ^  o  ^  ^  ro  ^  ^  vO  f^ 

OOOOOOO^»Hww^,^,^^.^,^<\jCNj<Njc\i<N(\ic\j(\jr\jc\Jr0c^c<^ 

r\j  c\j  r\j  cm  cm  r\j  c\j  cm  c\j  c\j  c\j  cnj  r\j  r\j  cm  cm  <\j  c\j  cm  rg  cm  r\j  rvi  r\i  c\j  cm  rvj(Njr\ir\Jr\jrsj(\4r\jr\j(\jr\jCNjc\jcvjojc\jc\jf^(Nic\ic\i(\i 

000000090000900(500009000000000000000000000000000 
l-l-|-hl-|-(-l-hH|-l-l-h(-hhl-KKK|-hl-|-l-l-|-)-|-l-H|-l-l-|-hl-HI-hhl-|-l-l-HI- 
UJ LU LU LU LU LU LU UJ UJ UJ LU LU UJ LU UJ LU UJ UJ UJ UJ LU LU UJ LU UJ UJ WLULULUIU  WIXJ  LULU  UJ  LULU  LULU  LULU  LULU  LULU  LULU 


+  +  +  +  +  +  + 

OOOOOOo 
(\ir\ic\jc\|C\K\jc\i  <\ir\jc\ic\ic\|C\Jc\j 

0000000  ►*»»•.»» 

oOLTvoinomoir*  zzzzzzz 

>>f\iLor^oc\iLors-  co  co  cd  co  co  co  co 

*  ■«■  ^tojrOLnsOr-co  ssswss 

om  •  ••••#•  —.—.—-,«-..-»--.  -»-»_«-.-,-. ._ 

m^oooooo  ^,-,~, -,-,-*—  ZZZZZZ2 

f-CO  I   I  I   I   I   I  I  _|,-Hw,-lw_|,-l  wmmMmwm 

,  ,,_.,-.-,._,--.-,-,  wwwwww_  5:2:5:2:5:5:5: 

OOrHHHHHHH  XSt-ZX  <<<<t<<< 

I  I+++++++  0_Q.Q.2:i-l-h-  I     I     I     I     I     I     I 

-.^  >>>.>->->->.  |-(-l-XCOCOcO  -%«-..-.«-,  --.-.—                                                       O 

>>0U0(_)000  I     I     I     I     I     I     I  ,-HCMrO>tLOvOf-                 mhhmmwm                                                           h- 

OOZZ^^ZZZ-t—- • — ~ .—-.-»  OQQQOQO  www— ——w                                                    C\J 

zz  •>»»»»  *  0000000  +  +  +  +  +  +  +       XSHSX  •» 

»    ►  LULULUIULULULU  +  !-l^r-l— lr-l,-l*-l       — »— .-»-,-».-._  Q_  Q.  Q_  2:  H-  H  I—  LO 

UJLUZ7ZZZZ7  wwWwwWwO>.-ti-l,-Ji-li-l,-|.-l  I—  h- 1—  X  CO  CO  CO  -O 

ZZmmhmmmmUJ        Xtt-SX  ►!      I      I      I      I      !      I  O       wwww^ww  CM 

WWj_IJJJJJZQ.aQ.2H  HI—  MMWMMMWM  _|  wwwwwww  «. 

jJZZZZZZZ«Hhl-X(II£DcD      wwwwwww        ►      XXXXXXX~"- —^  — — —  IT> 

zzw  wwwwww  jww  wwwww  11  xsi-sx   —»  «-*i-4i-iwi-*»-ii-i»Hc\jrn>tir\>or-   «-•  "° 

ww>.  >.>.>->.>.  >2  0.0.0.2:1— I— »-        II  LLU_U_LLU.LLLL'-'^-'t-iHH>-<  ►_.*-!       O  |  CM 

>■>  II    II    II    II    II    II    II        *-#  *•#  ##  #'-.|_>_»-XCOCOcOLU!-.  H-.w»-.ww>-.^wwwwwwwLU^-tQ. 

II  l|  _-,-,-,-, .||  II    ||    ||    ||    ||    II    H3  w -— HIIIIIDNU  — 

*««9000090   HH^HHr(r<0-«^'«-«'««-»ZO  QOOQOOOmmhhmhmZ   O  > 

,-l_«t_|^1_t,-|^H,-|.-ILU      ••••••      I^HMM„HHHHlf|HQOOOQOO    ||      II      II      II      II      II     ||»-'OZ  O 

wwwwwwwwwzoooooooc\jwwwwwww|_cm  +  2:2:5:2:5:5:2:— — «— -• — - .«hi-  h  nzh 
x        xsnrx    «-•  "  n  "  h  n  h  11        xsi-xx    z    ->  11  n  n  11  n  11  n  -j-j-j-j-j-j-jz    >•  i  —  i 

1-1-0.0.0.5:^-1-1-— •-'CNirn-j-LOvor-OQ.Q-o.s:^- 1— 1— 00  11  r-icsjrn^LOxor^-— wwwwww oao  n  u_  n 

CClCDI-l-hXtDcDCOZQDQQQQODt-^-l-XcDlCtOUD^wMMHMMH<cQoQUJU.OUOZ^M■5 

o  o     0        m 

^  in     vO        o 

rg  MM  N 


111 


oooofloooooooooo^ooaooooooonooooooooooooooooooooo 

■^(\jrOvtir>vOf>,--oooNO<-<(NjrOvj-LnsOr*-aD<>o^fMro^Lr>  £r^ooo^^Hc\jrOsfrin^Or^coo^o.-»cNirOvtinvOr--co 

ininininininu^inin^NOvO^^vOOOvO^r^r^i^r^r^r^r^^r^r^cccooocooocoOT 

cnj  c\j  (M  r\j  cnj  cnj  c\j  cnj  c\i  cm  cni  r\l  cni  (M  c\i  cni  f\l  cni  cnj  (\j  cnj  <nj  (\i  cni  cni  c\j  cnj  (M  cnj  cnj  r\jrNjcNjrNiCNiCNlrNi<NjrNlrNicNjCNjr\jrMr\jr\jr\j<\i 

oooooooooooooooooooooooooooooooo^ooooooooooooooo 

l-l-hHI-|-l-Hhl-|-l-h|-l-l-l-l-hl-l-|-l-t-|-l-HI-l-l-|-t-l-hl-l-|-l-l-|-l-t-l-l-l-l-hh 
ujujujmmaiujmujujujmujUJUJuUJUJU)UJujujujujiumujuJLUujiiJmmiuujujiJJii)iijLuujujiiJUjUJii;LijiL 


in 

o 
+ 
o 

• 

o 
o 
o 

I— t 

# 

M  Q 

CO  _l 

O      +  X 

H       — .                         |—  in 

ro     >•                —  o            CO 

••      OO                H-  (MO           (O 

o     zo^            -z.  ro>o          • 

oo       »-f\j            m  •to        in 

(M      UJ   »                 i  O    »          rO 

-      ZO                 Q  CNIO            CO 

o     i— iCT>            _j  roro          * 

oo     _jf\i            x  oo              »ro        o 

M      Z  »              I—      ro  — Q              O   -         %t     — 

—in            —      »■  hz            sOo        ro     >-i— i 

— .     >oo             oo     r->  +  •«•             roro                 +  — i 

Qu     -k-  M              CD       ||  oOi-it-.o              rO         «-»     _Hfr      — » 

oho     Q        in    <     ^  q^^:--"    o—- -*        oojoroH 

CO  +  ZT      -J—'-«o^_jw      ^  2—  |  ^LUr»-5:r»      UJOO-O^- 

co>  |       lQS(NJai-0  sOZi^DW  I  c\i     ZhhOhcoO 

o>-    <_jw    iuzoo  sr^ZDoz    HH    hh  i  ^ic:  i     ^ 

ozoh  I"  x  ii  o  ii  hhohD  ii  zzMOu  I  ro_j*-ti-.  u  mq  ii  hhh  ii  .-.o  ii  «-•  it  mo— ii—  oi-a o_<o 

\-  II  Z  +DH-I >  II   II  ro+z—  II   II  hl-Z")+Z^^«^l— «  +  ^i«:«^l .  +  *-  I  ZZZhZHHSh 

>.-OJ-l      -55IO0       -5  II  -52:00 Z      ——-5  11  —  11  -5  II        -)-?_  11  -5  II       -5-5-5-5  —  —  t-i      h-iw  —  OC 

ouu.  11  iiL«o-3QO  11  H-Doooiiu.  11  hu.j-mq«-  ii  u.-1-wO-  nw|iLLU-a:oa:oooo 
oz  •-"  -5  i-i-ixoxzz  0-5^x2:200'-'  •-'-j^  t-<_jx^ox  -5  mji^oi-oI-jhm  q.  oo.— — u_o 

rH(M 

00        in     om  o     000        in            oco     in            om            ocnj     co        o 

r^     00        00     oo^  o     — ic\jro        ro            vt-j-     -4-            ir\ir\            *o^     ^o        r«- 

r\j     cnj         cnj     cnjcnj  ro     cororo         ro             roro     ro             roro             roro     ro         ro 


00 

CNI 

ro 

ro 

.-) 

t-t 

fa 

* 

.-H 

i-H    « 

II 

II  — 

(M 

CNI  CNI 

CL 

CLCO 

►— 4 

MH 

•» 

•■    •■ 

— « 

-»H 

CNI 

CNI  II 

0- 

am 

►— 1 

Ma 

— • 

«— 1— 1 

X 

O  ► 

«-• 

-~  — » 

•» 

►in 

— I 

—  Q. 

rNl 

CNJfc-t 

ro 

CO  — 

1— 1 

HO. 

•> 

»•_• 

i-H 

r- 1      ► 

II 

II    *•»«■» 

r-l 

r-ICNJCNJ 

o_ 

o-roro 

1— « 

HHfHr- t 

•» 

•••••• 

— , 

—.r-X-t 

<-l 

r-l   II      II 

a. 

o_-tr- 

•— « 

wao. 

~»» 

— 1— 11— i 

co 

CO    ••   » 

«a« 

—.—,—. 

•» 

*>tr- 

— « 

—  OlQ. 

CNJ 

r\ji— 11— 1 

00  ro 

rO"-"*- 

in 

o>c-t 

HUjX 

«t 

nOCO    » 

»w— ' 

ro 

CO   -<-t 

1— 1    »    » 

► 

►  CNJ  II 

II  — .*-» 

in 

OsOh-. 

i-hCNJcnJ 

** 

h-ro  • 

►roro 

ro 

CNI   ».-» 

— .rH_< 

* 

►  CNIi-t 

»— •  ►  • 

0 

,-. 

«-» 

O^O  — 

<-Hh« 

in 

r-l 

1— 1 

r»ro< 

<  II    II  h 

ro 

+  _J 

+ 

CNJ  — w 

—  rOvO< 

-J_l 

_ 

1— t 

r-l     •■ 

*o_a.cN) 

— . 

_)•«•  inn 

^ 

*"»  1  OOOmm(<)0 

00— om— 

— 

— lU-ir-r-r*-  •■  •■1— «r — 

r-tr-lO'-lrOO 

0 

1  z:rOHro-«— —h 

1    ^^    1 

^ 

*i 

>-> 

COvOl— 

112 


oooooooooooooooooooo 

0*OOOOOO^OOOi-(HHHiHHh^h 

oooooooooooooooooooo 

I— I— t— I— I— t— t— H-t— »— I— K- 1— »— I— *— h— t— t— H- 

UJLULUWUJLULUUJWLUUJLUllJWUJUJLULUUJLU 


ooooooooooo 
o  ^  r\j  ro  -j-m  vO  r«-  co  c*  o 
fNKNKNjfMcMrjtNJrvjrvJCViro 

ooooooooooo 

I- 1- H- 1- 1- H  I- H- H- 1- 1- 

LULULUlULULULULULULULU 


II 

_J 

OCO 
O  II 

1 — < 

Q< 

O 
CO 

m 


o 
o 

m 
m 

in 
0> 

m 


o_ 
u 


o_ 
o 
o 


*H         II 


-J-J 
coco 
II  II 


^LU 

_I3 

coz 
II  ►-" 


CQOQU 


I 

o_ 
o 

O 

I  ~ 

II  u- 


II 


in 

o 

» 

in 
o 

-J- 

o 

I— I 


o 
m 

I 

II  o 


+  -J 
~      _J#      — 
00_ior\j.-« 
oo«-o<-^«- 


in 
in 
o 


+ 


►o 
-*o 
—tin 
o_  •• 
►-.o 

com 

o 


OO— org*-  <—u-ir-2: 
•-ir-^O^^O  or>ro  1 
1  «^*:  1     *:    *:z    o.z 

no     .-.,_,  ||  ho  II  r- *—>*-  II  1-.0  II  'H  II  '-'H-Oct: 

— 3  II  — "  II  — 3  II        -J -3 «-  ||-5  ||        T5-^Zmw|-D 
II  t-tU I-HO-  M  U__l  — .-iOw  ||  wOoiU-LUZ 

-5^Hj(j^ou-)'-"ju^ou"3i-ioaH^iij 


ooooooooooo 00 

<-*  <\i  ro  -4-  in  vo  f*-  co  cr*  o ,— 1  oj  ro 


CO  l/)  00 1/)  00  00  00 1/)  00  00 1/)  l/}  OO 

<<<<<<<<<<<<< 
OOO OOOOOOOOOO 


LU 

> 

O 

<r 

x 


o        mo 
o        o^o 


m 
o 


ocni     in 
1— (1— 1     i—i 


OtM 

O 

0 

cnjcnI 

m 

0 

>*<f 

>t 

in 

a: 

LU 

CO 

2: 

z> 

Z 

s 

0 

0 

^ 

< 

Ol- 

Q 

LU 

1— 

3 

cOZ 

H-.O 

alt— < 

h-k- 

oo< 

•— ti— 1 

00 

o> 

— . 

C£ 

LU 

> 

LU 

>o 

•* 

1- 

_l 

2: 

liJ 

_JO 

< 

2: 

<C£ 

•» 

< 

2:<i 

</) 

a: 

cr:o 

*■ 

< 

OO 

oz 

X 

CL 

'-/I 

z< 

K-H 

3 

K- 

«— 

LL 

< 

<00 

00 

O 

O 

00 

l/)Q 

0 

^ 

LU 

U-lZ 

< 

O 

2 

l-< 

0 

1— 1 

1—1 

Z> 

t- 

\- 

LUO-Z 

-j 

0. 

3 

oo2!< 

_i 

1— 1 

O 

OOlu 

LU< 

cc 

DC 

Q-02: 

OO 

0 

CO 

a: 

< 

00 

=) 

■D 

CO 

a) 

00 

a. 

=> 

0 

<M 
O 
O 
O 

o 

000000000 00000 


113 


noooonoo^ooooooonoooo^ooo 

OO  00  00  00  1/1 00  00  00 1/)  OO  00  00  oo  oo  00  oo  oo  00  oo  oo  on  oo  oo  oo  oo 
<<<<<<<<<<<<<<<<<<<<<<<<< 


2:1- 

ax 

LU                • 

QUJ 

•  z          • 

CCZZ 

2:     z>—         • 

C£LU< 

O      Oh             • 

oi— otlu 

O        I-H3                  • 

u.     x 

UJ 

O 

ZZKO            . 

u.j<a:i- 

_l 

1— 1 

<Lu<ct:         • 

2LLHJJ 

CO 

Li- 

cct.*->cd         • 

fHa:oz 

< 

e—I 

h->3             . 

ZLUluO 

_l 

1— < 

O 

_1        LUOO                • 

Ih 

< 

ZQi 

LU 

<00Q                  • 

Xl-ZLU 

2: 

o< 

a. 

2:  t-H       LU               • 

t—      "-'00 

oc: 

*->> 

00 

cc     ox          • 

»-<  •    3 

0 

1- 

o\-cc\-          • 

SoOQ 

z 

ds: 

LU 

Z_l<                 • 

ooLLia: 

COO 

z 

a 

DQZ            • 

c£3i-0 

LU 

-•Q 

t— 1 

LU 

hii/)Zm            « 

LUOLL 

X 

cCZ 

X 

a: 

*-LU<X                 • 

COOCO 

I— 

H-< 

0 

l-H 

3ail—  1—             • 

2:     >-iuj 

00  or 

< 

3 

a.     oot-H  •       • 

DOiiZ 

u_ 

l-H 

2: 

0 

2TLU      SO         • 

Zt-I-H 

O 

O-J 

LU 

OlD      O        • 

00|- 

< 

00 

cC 

OI-ZQI         • 

aOt-13 

z 

_J2I 

1— 1 

<LUI—          • 

niaroo 

0 

<0£ 

00 

O    •       1— LU          • 

ot-     a: 

1— 1 

SO 

X 

2! 

htZDS        . 

LUZ>-CO 

1- 

CCZ 

0 

< 

LU<CL                • 

h-UJ_|3 

< 

O 

(—1 

a; 

ooo:lu2:lu      t 

Z      2ToO 

t— < 

ZO 

X 

0 

0:02:03      • 

H-th-a: 

•  > 

LU 

3 

0 

LULU       CJQ          • 

COOLULULU 

LU|— 

or 

CDIZ      t-t        • 

DaU-IZD 

ID 

3 

a. 

211—  LUO0O0          • 

OHHt-Hj__ 

HCL 

O 

CO 

3        >C£LU           • 

QU.2      t-Q 

S: 

Z 

3 

Zh-MUJCC          • 

3>3ct: 

LLO 

<r 

00 

i-hOcO              • 

ZLU      CDO< 

OO 

C£ 

2:2:    2:0:      . 

<x<    cca 

Z 

0»-'LU3LU          • 

1-      OcOZ 

ZLU 

00 

O 

QJIZ3        • 

Z        ZLU3< 

<X 

LU 

1— • 

Z      h-      O        • 

t-H^*-1!— 00|— 

LU|- 

00 

h- 

<_l      2ICL        • 

<o<< 

00 

•  2! 

3 

O 

a:<lO          • 

f-      j-l^UJ      Z      U_ 

Z 

ocoolu      • 

ZoO^iulQOQO 

LU 

3 

ZhhZl        • 

Ol—  OZH  LUhhLU 

z 

LL- 

C£Z<<I-        • 

OmOHI 

<*h-a:LU 

t-H 

OLU2IQ:              • 

O      OOh3m3 

h- 

CS 

LL.O             >-          • 

ht-t-J      H-oOcOoO—J 

3 

z 

m      O2TC0         • 

ooq_jq: 

LUt-iLU< 

a 

< 

Z>-h-0C              • 

3     >-tuj>-Dot:Q> 

of 

3C0       OO         • 

STooscoa:     I— 

m 

00 

QilZ       • 

00        211—  LU00LULU 

3 

LU 

CNJoOLUt-O          • 

XLUHDZlwII 

00 

z 

r-l^hZO             • 

t-'—l'-'ZLUI— Q|— 1— 

t-o 

LU003LL          • 

1 

» 

1      1 

000O 

hQ 

O0CO3                     • 

m  — 

32 

QlOJ2:-5LULU          t 

X 

2! 

a:x 

o< 

OooDDia:       # 

1— 1 

00 

<> 

<h- 

a:  a: 

X3Z<H-<         • 

2! 

CO 

H-                                  • 

LU 

3 

LU                                    • 

a: 

00 

2!                                    • 

O^OOOOOOO 
o^0^H<M^o<)■Ln^o^,- 

00  00  00  00  00  00  00  00  00 
333333333 
<<<<<<<<< 
000 00 0000 


0^0000000 

i-H(NJrOstLOsOf^COa\ 

dqqqqqqod 


00 


<<<<<<<<< 
cCcCoCcCcCCCcCcCcC 


LU        CC 


X           — 

t-H                   > 

w»                      f 

00               > 

00         ►-• 

->          •■ 

2* 

<           X 

< 

O      rgt— 1 

+ 

1— !<-« 

00 

LU          »3 

* 

Z      hQ 

»-* 

l-H            II    Z 

0 

h-           l-H<I 

• 

3          CC 

oz 

OOO 

>->-   1  CC 

a:   »lo_j 

-.  +  <3 

COO       _J 

II  <<— H-O 

3  II  0<X  II    II  LUZ 

00<OOi 

-<O0£l-U 

CM 

O 

0 

in 

0 
0 
0 

h-       CO 

LU       21 

CO       3 

z 

00 

CC      2! 

LU       O 

CO       O 

IQZ 

3Z< 

Z<a: 

-lOcC 

<qc:lu 

LULUO 

otmlu 

h- 

SLZZ 

OLUi-h 

QLU 

ZS.Z 

<h-<I 

OTLU 

COh- 

D      3 

LUOOQ. 

\-CCZ 

3LUHH 

coo 

t-HliJOO 

CO-  < 

h-Z 

OOfHOO 

t-H        LU 

02:00 

03 

>Q 

_JZ>- 

2:<Dt 

ccan- 

0    z 

3 

LL.QLU 

O 

t-tZ 

z 

z<x 

< 

3      O 

OL 

o< 

00     «LU 

LU 

LU^H 

z 

1—           • 

t-H 

DQH 

H 

LuQ-zro 

3 

oo2:<* 

O 

00     * 

Q£ 

Q.OO(N 

CO 

DC 

3 
00 

2 

0000000000000000000000000 


0000000000 


114 


00 

LLI 

LU 

LLX 

LUoO 

OH 

OOOOO 

DDZZ 

00  21 

QUh< 

QCO 

O00Z 

Oct 

cc>—ocz 

l-LL 

O.QLULU 

< 

uo: 

QCO 

< 

X 

h- 

Z 

OQ 

LLI       3 

t-HLU 

ILUO 

00  H 

»-00_J 

oOO 

LLI 

DZOJIlIO 

O      QCOV-Z 

00LU< 

—> 

>— iqq 

00| 1 

O      WOOh 

Q< 

K-4<< 

o 

CO 

1 

o 

r\i 

U 

_i 

<X 

Q 

O 

LU 

2T 

CC 

< 

t— * 

s: 

O 

o 

s 

o^oooooooooo^ooooooooooooooooooooooooooooooo 
o^csj<^>^LavOf^coO^O>— i^rn^LHvO^coo^0'— i^^^Lnsor^coc^o^c\jm 
r^^.^.-ii-(.^^.^,-i^CNJr\|(N<\jc\jrvJ(\jrvjrsJoorOrOrorOrororOrn^ 

qcqddoooqodqqqqqoqqqdqdqqqdqodqqdqqqqqqqdqqo 
zzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzzz 
<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<<< 
ctct^o^ct^a^ctctrctctctctctctctctctac'ctctctctctctctctctc^ 

••           H-  00                      LU 

>00      X  LLI                LLX      00 

cCcC—<      luoo 

LUl— X       Z—>         * 

OZh  h- 

UjLU             LUCt       Z  OOfH<       CtO       Ct 

h-       >-       XLU       hh  OtOZ             Oct       LU 

ZJ-cO      y-co     O  ct'-'Ctz     (-ll      a. 

•-•OO                  2!       O.  Q.QLULU       <            O 

CtO       CtX) 

•                                0"-<LU        OZ       O  J3Z<_ ILUZLUCL 

CC                            DLLK       LL            Z  JOO_I<ZmUJ 

LU                             O       O             OO       1— 1  H-(_Jt_>0'-'LUitCQ_J 

CD                                   LUQ.       0>-<       t—  3LU       <hOO       < 

2!                         >I2      LUX      <  C0005I2      H-1000 

O                             Zl— O       Ctl—       O  Q       5T       LUOCL<i-    »LU_I    «•(— LLCt 

Z                         <      o      hi           _)  zLUlu      OS      II-L1JIDQW      l- 

CC             OIL       LL  <0— I    •Cth-LU       O0(—  (—  OLU"Z 

2:                  zlu>     00  zcoluo    zom<     xcta:»-'< 

O                              >-h|-i-i       LU               *  OLUOSZlLO»tl-'HIl/)>-tUJ 

Q                            <LL            CtLU       OO  >0ctctU-lOO       Lf\<>»—       oOKOO    • 

Z                    1— <ll         O     lu  •  roLUQ-XO     Qint—  luhhI—  aiozzh 

<  Z       O       CtZ       I— .-»  ^LL       U       LUZ-OoOQ:Si-iO<<>-iCt 
CC                                O     •              LU<        3  XLUOOOOOOO<                                     Ct        >< 

O00LU        COct        COO  LUCtZ        OOO              CtQLU    •>LU<0<0-        LU                    COO 

_J                                   h-O       3!             t-i|-  (-       <ZO       LU     .LULUoOCtXLUX             ct                  —z 

<  h-1-"— I        OLU        Ct  OOLU        OOLU_JOO(—  h-  Z00<0*-1        —I                                     ►"■< 
LU                             00O<       Zl       l—O  >X    «-i-ioOXCQuJt-<<_l             LLLL<       00                  ZH 

cc                   x>hh>        1—     00  001— ooi— >-(h-<ooLucto<oo2:,-<oz     2:            '-'OO 

2:0            2:            •-•LU  2!<0       I— <CQLUct       CtOO       O 

O                                    00      O    •      OO  O       LUCt                O      2:0      UJQO>-w 

Z                            OOOOO       OLU            Z  I—    •_ILU    •»    •<       00LUO    'cQZXI-l- 

<  hhoOO      ZZ      >■<  OcOZO^^O      UJ<OUSZ<      t-tO 
ILUm       <!-.^_lct  OZOLUCOH- 02IX       <OOctLU_l< 

cc                      h-— 1>     ctt-ms  i-Hi-ictO  I  oozo     lu     _jZ     cC<-iCC 

LU                                         LU             OttCtLU  LLHCL       nLU»-<O0XX  Z  LU       LU<CQLL 

O                       >-CCcC      ctO-M-OX  »-»<      00COI— _)      oh-mCO^I      < 

LU                             CtOo.       LUctCNJLLl—  UUJZh             JZh                  Ot— OOCQCt 

J—                       00t-                 OCQ       m  LUO-OI    •Qi-'mIILZ^Q       luo>~« 

Z             *-       CtZLULU       UJ3QZZ  Q-LUctl— Q.2LL       jOUJOZ    -\- CtLU 

m           _j      LULUZI      KI/5ZDM  oOCt                <      I—           00Z<O<O-X 

LL       h-       mH       Z       <  »-0    •■      LU.-iOoOOLUCtO'-'       |— 

3              >-        LU(-Z              H-.00       t-Ct  O0LU-^ZC\JO0ZU_LUh-XCt        Z>I 

LU               •■       2ToO       LU             hOZHJ  hh  Ct  LU  •-'•-<  O  OujLUt-i<_)LU  I— <TLUOZ 

Z            >       <CtXCQ    •»— XCt<CCI  Octoo       O       ZoOCO       LLZCtO'-"-' 

_       cti-t(—       LU^H-LUh-2:  LULLLUrD2!X    *LU             LULUhh             x 

<  •■      <U.mDZ<      NjD  ZUJI      OH-LUc0<CtcQCtO2:(—      t— 
X       Q.       Sj"-"!— O       OZ  "-«CQ       00<LUO-            LU            D.OZllJ,-< 

00            •-•            LU       Ol It— ZOO  (—       CP- 1 —  -52T>-LLoOOOLU       ct»-|>CD 

LU             —       LLXCtOOO       LULU2T  DOlfOH             KO<Ct  _l  XOLL  0< 

O           O      Of-LUXOoo>-LUctO  OSiAO   -Z               ODHZ      O.IO 

O             O                  CDOOCtLUCt^       O  CtCt  LO>-<<0  0000       O       '-'LU             CC 

o        z     ^ct2!     coctt—  y—  luz  c0Luv0O'-"-'O>-iuj-rxzt— -jOoolu 

O           <      OOOX3      ZUJX<  OK-w      _J>-Z      >-O00»-'<CQZLUrvl 

CC             C£       •— 'LL  Z>— 1 00  <LU  CO  I— Ct  00             2IO<t<    fOOi— 1             0<J>— "h- 

Q.                          I—  0^00O<CtCtLULUXO0Z— I— 1(— <Ct 

_J       CL    I                      I                I  OOoOCvJOOoOLU       _jO       OLUUL'-'<'-'LU 

O            _J       hi                                      _j  if-"*  LUZctZLUcQOctLU>      <0>0 

Z       LU<I       OCX                   >             LL  CtX-M-  LU<<LUX<OOLUH-<LL>_ILUct 

<  okj     O1-1             m         >-  <i—  <ni  00  ct  2:  OH- 1—  OOLLOOO^-'<LLOO 

<              00  2! 

00            LU  LU 

OO  ct 


< 

LU 

ct 

Qh 

0 

LU 

0 

OOO 

cc 

00Z 

a. 

o< 

CO 

O 

0 

00Z 

00 

mQ 

Qh 

z 

H- 

0 

o< 

•— 1 

Oct 

H 

XLU 

O 

H-Z 

Z 

LULU 

O 

2:0 

LL 

LUCt 

O 

OLU 

z 

OCQ 

<; 

'-■2: 

000 

00 

LUZ 

LU 

cC 

z 

2: 

HH 

CCO 

t-LU 

LUQ 

oz 

Q3Z 

00 

OCX 

aiz 

XCLCt 

CO 

t- 

0 

LU 

00 

2 

OUOOUUOUUOUUUOUUOUOUOUOUUUUOiJUUUUUOOOOUUUUuU 


115 


ooooooo 

<Mn  O  f-  00  CT>  O 

in  in  in  m  in  in  vo 

QQQDQQQ 

zzzzzzz 
<<<<<<< 
a:  cc  cc  cc  cc  cc  cc 


>■ 

»• 

>- 

I— 1 

9- 

X 

0> 

1— 1 

t— t 

1 

«-» 

+ 

tu 

3 

r- 

n 

Q 

st- 

r- 1 

■Z 

sO 

vO 

< 

ro 

<o 

cc 

00 

m 

&o>t 

o 

Luro 

»r*- 

<t 

zir\-o«j 

• 

•— <m 

•■■— i 

# 

t—  vomr\i 

_l 

=5*. 

~  +  >-ll.Z 

ox^^^^o: 

C£»— II 

MM    || 

II  3 

CQ  II  • 

—    II    - 

l-lh-Q 

Z)>-U_>-LLLLUJ2 

00>— ll 

—  •-">•>-  CC  LU 

mo 


116 


LIST  OF  REFERENCES 


1.  Heflinger,    L.    O.  ,    Wuerker,    R.    F.  ,    and  Brooks,    R.    E.  , 

"Holographic  Interferometry,  "  Journal  of  Applied 
Physics,    Vol.    37,    No.    2,    pp.    642-649,    February   1966. 

2.  Brooks  R.    E.  ,    Heflinger,    L.    O.  ,    and  Wuerker,    R.    F.  , 

"9A9  -   Pulsed  Laser  Holograms,  "  IEEE  Journal  of  Quantum 
Electronics,    Vol.    EQ-2,    No.    8,    pp.    275-299,    August  1966. 

3.  Matulka,    R.    D.  ,    The  Application  of  Holographic  Interferometry 

to  The  Determination  of  Asymmetric  Three-Dimensional 
Density  Fields  in  Free  Jet  Flow,    PhD  Thesis,    Naval  Post- 
graduate School,    June   1970. 

4.  Matulka,    R.    D.  ,    and  Collins,    D.    J.  ,    "Determination  of  Three- 

Dimensional  Density  Fields   From  Holographic  Interferograms,  " 
Journal  of  Applied  Physics,    Vol.    42,    No.    3,    pp.    1109-1119, 
March  1971. 

5.  Maldonado,    C.    D.  ,    Caron,    A.    P.,    and  Olsen,    H.    N.  ,    "New 

Method  for  Obtaining  Emission  Coefficients  from  Emitted 
Spectral  Intensities.     Part  I  -   Circularly  Symmetric  Light 
Sources,  "  Journal  of  The  Optical  Society  of  America,    Vol.    55, 
No.    10,    pp.    1247-1254,    October  1965. 

6.  Maldonado,    C.    D.  ,    and  Olsen,    H.    N.  ,    "New  Method  for  Obtaining 

Emission  Coefficients  from  Emitted  Spectral  Intensities. 
Part  II  -  Asymmetric  Sources,  "  Journal  of  The  Optical 
Society  of  America,    Vol.    56,    No.    10,    pp.    1305-1312, 
October  1966. 

7.  Jagota,    R.    C.  ,    The  Application  of  Holographic  Interferometry 

to  The  Determination  of  The  Flow  Field  Around  a  Right 
Circular  Cone  At  Angle  of  Attack,    Aeronautical  Engineer's 
Thesis,    Naval  Postgraduate  School,    December   1970. 

8.  Jagota,    R.    C.  ,    and  Collins,    D.    J.,    "Finite  Fringe  Holographic 

Interferometry  Applied  to  A  Right  Circular  Cone  At  Angle 
of  Attack,  "  ASME  Paper  No.    72-APM-PP,    to  appear  in  the 
Journal  of  Applied  Mechanics. 

9.  Heyer,    R.    W.  ,    Holographic  Interferometry  of  The  Flow  Field 

Between  A  Fin  and   Flat  Plate,    Master's   Thesis,    Naval 
Postgraduate  School,    March  1972. 


117 


10.  Liepmann,    H.    W.  ,    and  Roshko,    A.  ,    Elements  of  Gas  Dynamics, 

p.    165,    John  Wiley  and  Sons,    Inc.  ,    1957. 

11.  Collier,    R.    J.,    and  others,    Optical  Holography,    sect.    10.8.4, 

Academic  Press,    1971. 

12.  Sweeney,    D.    W.  ,    and  Vest,    C.    M.  ,    "Reconstruction  of  Three- 

Dimensional  Refractive  Index  Fields  by  Holographic  Inter- 
ferometry,  "  Applied  Optics,  Vol.  11,  No.  1,  pp.  205-207, 
January  1972. 

13.  Van  Houten,    P.    E.  ,    Analysis  of  Discontinuous   Three- Dimensional 

Density  Fields  Using  Holographic  Iriterferometry,    Aeronautical 
Engineer's   Thesis,    Naval  Postgraduate  School,    December 
1972. 

14.  Junginger,    H.    G.  ,    and  van  Haeringen,    W.  ,    "Calculation  of  Three- 

Dimensional  Refractive  Index  Fields  Using  Phase  Integrals,  " 
to  appear  in  Optics   Communications. 


118 


INITIAL  DISTRIBUTION  LIST 

No.    Copies 

1.  Defense  Documentation  Center  12 
Cameron  Station 

Alexandria,    Virginia     22314 

2.  Library,    Code  0212  2 
Naval  Postgraduate  School 

Monterey,    California  93940 

3.  Professor  D.    J.    Collins,    Code  57Co  1 
Department  of  Aeronautics 

Naval  Postgraduate  School 
Monterey,    California  93940 

4.  LT  Robert  A.    Kosakoski,    USN  1 
The  Arches,   Apt  #77 

1235  Wildwood  Avenue 
Sunnyvale,    California     94086 

5.  Chairman,    Department   of  Aeronautics  1 
Naval    Postgraduate    School 

Monterey,    California      93940 

6.  Dean  of  Research  1 
Naval  Postgraduate  School 

Monterey,  California  9  3940 


119 


Unclassified 


Security  Classification 


DOCUMENT  CONTROL  DATA  -R&D 

(Security  claatiHcation  ol  title,   body  of  abstract  and  indexing  annotation  must  be  entered  whan  the  overall  report  la  da  filled 


I      originating   ACTIVITY   (Corporate  author) 

Naval  Postgraduate  School 
Monterey,    California  93940 


2a.   REPORT    SECURITY    CLASSIFICATION 

Unclassified 


2b.    GROUP 


3      REPORT    Tl  TLE 

Application  of  Holographic  Interferometry  to  Density  Field  Determination 
in  Transonic  Corner  Flow 


4     DESCRIPTIVE   NOTESfTyp*  o/r«porl  tnd,/ncluirv«  dj|«i) 

Master's  Thesis;  December  1972 


5     authorisi  (Firm  name,  middle  initial,  laal  name) 


Robert  A.    Kosakoski 


6      REPOR  T    D A  TE 


December  1972 


7a.    TOTAL    NO.    OF    PAGES 


120 


76.    NO.    OF    REFS 


1L 


•a.    CONTRACT    OR    GRANT    NO. 


b.    PROJEC  T    NO. 


•a.    ORIGINATOR'S    REPORT    NUMIINUI 


•b.  OTHER  REPORT  NOISI  (Any  other  numbere  that  may  ba  aeelgrted 
thla  report) 


10      DISTRI  BUTION    ST  ATEMENT 


11.    SUPPLEMENTARY    NOTES 


12-    SPONSORING   MILITARY    ACTIVITY 

Naval  Postgraduate  School 
Monterey,    California  93940 


13.    ABSTRAC  T 


The  successful  application  of  holographic  interferometry  to  the  study  of 
density  fields  around  opaque  bodies  in  wind  tunnel  experiments  has  been 
reported  in  the  literature.      The  present  report  extends  this  technique  to  the 
study  of  the  three-dimensional  asymmetric  flow  fields  encountered  near  the 
wing-fuselage  junction  of  an  aerodynamic  model  in  the  transonic  flow  regime. 
Finite  fringe  interferometry  has  been  used  to  obtain  fringe  information  about 
a  partially  transparent  wind-body  structure.     A  FORTRAN  computer  program 
was  utilized  to  invert  the  fringe  information  and  produce  a  plot  of  the  density 
field  around  the  model.      The  resulting  asymmetric  density  field  and  shock 
wave  structure  are  shown  to  be  an  accurate  representation  of  the  phenomena 
encountered  in  aerodynamic  corner  flow. 


DD,Tr..1473    ,PAGE 


FORM 

1     NOV 

S/N    0101 -807-681 1 


1) 


120 


Unclassified 

Security  Classification 


A-3140S 


Unclassified 

Security  Classification 


KEY     WOKDI 


Holography- 
Inter  ferometry 
Transonic  Flow 
Corner  Flow 

Transparent  Phase  Object 
Aerodynamic  Model 
Wing- Fuselage  Junction 


DD  ,r,"..1473  <b*ck) 


S/N    0101-807-6821 


121 


Unclassified 


Security  Classification 


A- 31409 


DISTRIBUTION 


1.  Defense  Documentation  Center  20 
Cameron  Station 

Alexandria,  Virginia  2231^ 

2.  Library  (Code  0212)  2 
Naval  Postgraduate  School 

Monterey,  California  939^0 

3 .  Commander 

Naval  Air  Systems  Command 
Department  of  the  Navy 
Washington,  D.  C.   20360 

Attn:   AIR  310  2 

AIR  60U  2 

k.      Chairman  1 

Department  of  Aeronautics 
Code  57 

Naval  Postgraduate  School 
Monterey,  California  939^0 

5.  Professor  D.  J.  Collins  2 
Department  of  Aeronautics 

Code  57CO 

Naval  Postgraduate  School 

Monterey,  California  939^0 

6.  Dean  of  Research  2 
Naval  Postgraduate  School 

Monterey,  California  939^0 

7.  Dr.  H.  J.  Mueller  2 
Naval  Air  Systems  Command 

AIR  310 

Department  of  the  Navy 

Washington,  D.  C.  20360 


Unclassified 


Security  Classification 


DOCUMENT  CONTROL  DATA  R&D 

iSecurity  classification  of  title,   body  ol  abstract  and  indexing  annotation  must  be  entered  when  the  overall  report  is  classified) 


originating   activity  (Corporate  author) 

Naval  Postgraduate  School 
Monterey,  California  939^+0 


2a.   REPORT    SECURITY    CLASSIFICATION 

Unclassified 


26.    GROUP 


3      REPORT     TITLE 


Application  of  Holographic  Interferometry  to  Density  Field  Determination  in 
Transonic  Corner  Flow 


4.   descriptive  NOTES  (Type  ol  report  andjnclusive  da  tea) 

Technical  Report  NPS-57C072121A 


5     Au  THORISI  (First  name,  middle  initial,  last  name) 

D.   J.    Collins   and  R.   A.    Kosakoski 


6      REPOR  T    D A  TE 


December  1972 


7a.     TOTAL    NO.    OF    PAGES 

127 


7fc.    NO.    OF    REFS 

0 


8«.    CONTRACT    OR    GRANT    NO. 


»a.    ORIGINATOR'S   REPORT   NUMBER(S) 


6.  project  no        Dr.    H.   Mueller 
ONR  Req.    OOOlif- 2-  000033,    15   Sep  71 

c. 

NASC  W.    R.    2-6059,    12  Jul  71 


9b.    OTHER   REPORT   NO(S)  (Any  other  numbers  that  may  be  assigned 
this  report) 


10     DISTRIBUTION   statement 


Approved  for  public  release;  distribution  unlimited. 


II.  supplementary  notes 


12.    SPONSORING    MIL  I  T  ARY    ACTIVITY 


Office  of  Naval  Research  and 
Naval  Air  Systems  Command 


13.  ABSTRAC  T 


The  successful  application  of  holographic  interferometry  to  the  study 
of  density  fields  around  opaque  bodies  in  wind  tunnel  experiments  has  been 
reported  in  the  literature.   The  present  report  extends  this  technique  to 
the  study  of  the  asymmetric  flow  fields  encountered  near  the  wing- fuselage 
junction  of  an  aerodynamic  model  in  the  transonic  flow  regime.   Finite  fringe 
interferometry  has  been  used  to  investigate  the  three  dimensional  density 
field  about  a  partially  transparent  wing-body  structure.   The  resulting 
asymmetric  density  field  and  shock  wave  structure  are  shown  to  be  an  accurate 
representation  of  the  phenomena  encountered  in  aerodynamic  corner  flow. 


DD  , '•?..! 473    (PAGE  " 


nov  ee 
S/N    0101 -807-681 1 


Security  Classification 


i-31408 


Unclassified 


Security  Classif ication 


KEY     WO  R  DS 


Holography 

Inter ferometry 

Transonic  Flow 

Corner  Flow 

Transparent  Phase   OBject 

Aerodynamic  Model 

Wing- Fuselage  Junction 


LINK      A 


LINK      B 


DD  ,rr..1473  'back 


S/N     0101-807-6821 


Unclassified 


Security  Classification 


DUDLEY  KNOX  LIBRARY 

llll   '  n  [  '  II  II  II      II 


3  2768  00391409  4 


